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$XWRPDWLQJ�&RPSRQHQW�7HVW�,QVHUWLRQ�LQWR�'�5XQ,,�&7%8,/'�6RIWZDUH�
3DFNDJHV�

0DULDQR�$��=LPPOHU�

1HZ�<RUN�8QLYHUVLW\�
1HZ�<RUN��1<�������

6XSHUYLVRU�
'U��'DYLG�-��5LWFKLH�
&RPSXWLQJ�'LYLVLRQ�

)HUPL�1DWLRQDO�$FFHOHUDWRU�/DERUDWRU\�
6XPPHU�,QWHUQVKLSV�LQ�6FLHQFH�DQG�7HFKQRORJ\�

%DWDYLD��,/�������

6XPPHU������

� $EVWUDFW�

7KLV�SDSHU�GHVFULEHV� WZR�SURMHFWV� UHODWHG� WR� WKH�'��([SHULPHQW� FRGH� UHOHDVHV��7KH� ILUVW�DQG�PDMRU�SURMHFW� LQYROYHG�
ZULWLQJ�D�PHDQLQJIXO� WHVW� IRU� HYHU\� FRPSRQHQW� LQ� HDFK�'�5XQ,,�&7%8,/'�VRIWZDUH�SDFNDJH��7KH� VHFRQG�SURMHFW�
FRQVLVWHG�LQ�ZULWLQJ�D�VFULSW�WKDW�ZRXOG�JHQHUDWH�RQH�RU�PRUH�ZHE�SDJHV�GLVSOD\LQJ�WKH�VWDWXV�RI�WKH�'��FRGH�UHOHDVHV��

� ,QWURGXFWLRQ�

7KH�'��H[SHULPHQW�ZDV�SURSRVHG� IRU� WKH�)HUPLODE�DQWLSURWRQ�SURWRQ�7HYDWURQ�&ROOLGHU� LQ������
DQG�DSSURYHG�LQ�������$IWHU���\HDUV�RI�GHVLJQ��WHVWLQJ��DQG�FRQVWUXFWLRQ�RI�LWV�KDUGZDUH�DQG�VRIWZDUH�
FRPSRQHQWV�� WKH� H[SHULPHQW� UHFRUGHG� LWV� ILUVW� DQWLSURWRQ�SURWRQ� LQWHUDFWLRQ� RQ� 0D\� ���� ������
VWDUWLQJ�WKH�GDWD�WDNLQJ�SHULRG�UHIHUUHG�WR�DV��5XQ����ZKLFK�ZRXOG�ODVW�XQWLO�WKH�EHJLQQLQJ�RI�������
'XULQJ�WKLV�SHULRG��DQWLSURWRQ�SURWRQ�FROOLVLRQV�ZHUH�VWXGLHG�PDLQO\�DW�DQ�HQHUJ\�RI������*H9�LQ�
WKH�FHQWHU�RI�PDVV��

)RU� PDQ\� \HDUV�� RXU� XQGHUVWDQGLQJ� RI� QDWXUH� KDV� UHYROYHG� DURXQG� IRXU� VHSDUDWH� DQG� VHHPLQJO\�
XQUHODWHG�IRUFHV��JUDYLW\��WKH�HOHFWURPDJQHWLF�IRUFH��WKH�ZHDN�IRUFH��DQG�WKH�VWURQJ�IRUFH��2YHU�WKH�
ODVW� WKUHH� GHFDGHV�� WKH� GHYHORSPHQW� RI�PDQ\� H[SHULPHQWDO� DQG� WKHRUHWLFDO� DGYDQFHV� KDV� OHG� WR� D�
FRKHUHQW�DQG�SUHGLFWLYH�SLFWXUH�RI�QDWXUH�WKDW�FRXOG�VXFFHVVIXOO\�DFFRXQW�IRU�DOO�RI�WKHVH�IRUFHV�ZLWK�
WKH�VROH�H[FHSWLRQ�RI�JUDYLW\³WKH�6WDQGDUG�0RGHO��60���

'XULQJ� WKH� ����V� DQG� ��V�� LW� ZDV� UHFRJQL]HG� WKDW� WKH� HOHFWURPDJQHWLF� DQG�ZHDN� IRUFHV� FRXOG� EH�
XQLILHG�XQGHU�D�VLQJOH�GHVFULSWLRQ��DQG�WKH�WKHRU\�RI�HOHFWURZHDN�LQWHUDFWLRQV�ZDV�ERUQ��7KH�VWURQJ�
DQG� HOHFWURZHDN� LQWHUDFWLRQV�� KRZHYHU�� VWLOO� UHPDLQHG� DSDUW��7KHUH� DUH� QRZ� FRPSHOOLQJ� UHDVRQV� WR�
EHOLHYH� WKDW� WKH� 6WDQGDUG� 0RGHO�� WKRXJK� UHPDUNDEO\� DFFXUDWH� LQ� LWV� SUHGLFWLRQV�� LV� VWLOO� RQO\� DQ�
DSSUR[LPDWH� GHVFULSWLRQ� RI� QDWXUH�� 0DQ\� RWKHU� WKHRULHV� KDYH� EHHQ� SRVWXODWHG� WKDW� SURYLGH�
XQLILFDWLRQ�RI�WKH�IRUFHV�EXW�WKH\�KDYH�VWLOO�QRW�EHHQ�WHVWHG��

$FFRUGLQJ�WR�WKH�6WDQGDUG�0RGHO��WKH�SDUWLFOHV�FUHDWHG�DW�WKH�7HYDWURQ�IDOO� LQWR�WZR�EURDG�FODVVHV��
OHSWRQV��HOHFWURQV��PXRQV��WDXV��DQG�D�GLIIHUHQW�IODYRU�RI�QHXWULQR�DVVRFLDWHG�ZLWK�HDFK�RI�WKHP��DQG�
KDGURQV��SURWRQV��SLRQV��NDRQV��HWF����7KHVH�DUH�VLPSO\�FRPELQDWLRQV�RI�WKH�VL[�TXDUNV��(DFK�TXDUN�
DQG� OHSWRQ� LV� DOVR� PLUURUHG� E\� LWV� FRUUHVSRQGLQJ� DQWLSDUWLFOH�� 7KH� JDXJH� ERVRQV� WUDQVPLW� WKH�
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IXQGDPHQWDO�IRUFHV��WKHVH�LQFOXGH�WKH�SKRWRQ��HOHFWURPDJQHWLF�IRUFH���WKH�JOXRQV��VWURQJ�IRUFH���DQG�
WKH�:�DQG�=�ERVRQV��ZHDN�IRUFH���

7KH�)HUPLODE�DFFHOHUDWRU�FRPSOH[�SURYLGHV�H[WUHPHO\�KLJK�LQWHQVLW\�SURWRQ�DQG�DQWLSURWRQ�EHDPV�DW�
WKH� ZRUOG
V� KLJKHVW� HQHUJ\� ����� ELOOLRQ� HOHFWURQ� YROWV�� WKDW� FDQ� SUREH� WKHVH� IXQGDPHQWDO� IRUFHV��
7KHVH� WZR�EHDPV�FROOLGH�DW� VHYHUDO� ORFDWLRQV�DURXQG� WKH�7HYDWURQ�ULQJ��$W� WZR�RI� WKHVH� ORFDWLRQV��
H[SHULPHQWV�DUH�SHUIRUPHG�E\�WKH�&')�DQG�'��FROODERUDWLRQV��

7KH�'��H[SHULPHQW� FRQWDLQV�PDQ\� VRSKLVWLFDWHG� FRPSRQHQWV�� EHVLGHV� MXVW� WKH� SDUWLFOH� GHWHFWRUV��
7KHVH� LQFOXGH� WKH� HOHFWURQLFV� QHHGHG� WR� VHOHFW� DQG� GLJLWL]H� HYHQWV� DQG� WKH� VRIWZDUH� QHFHVVDU\� WR�
PRQLWRU�WKH�H[SHULPHQW�DQG�UHFRQVWUXFW�HYHQWV�ZULWWHQ�WR�PDJQHWLF�WDSH��

7KH� '�� GHWHFWRU� LV� FRPSRVHG� RI� WKUHH� PDMRU� VXEV\VWHPV�� D� FROOHFWLRQ� RI� WUDFNLQJ� GHWHFWRUV�
H[WHQGLQJ�IURP�WKH�EHDP�D[LV�WR�D�UDGLXV�RI����LQFKHV��HQHUJ\�PHDVXULQJ�FDORULPHWHUV�VXUURXQGLQJ�
WKH� WUDFNLQJ� UHJLRQ� DQG� DQ� HQFRPSDVVLQJ� PXRQ� GHWHFWRU� WKDW� GHIOHFWV� PXRQV� XVLQJ� VROLG� LURQ�
PDJQHWV��7KH�HQWLUH�GHWHFWRU�LV�DERXW����IHHW�ORQJ�����IHHW�ZLGH�DQG�KLJK��DQG�ZHLJKV�DSSUR[LPDWHO\�
�����WRQV��

�

)LJ�����$�VLGH�YLHZ�RI�D�UHFRQVWUXFWHG�HYHQW��7KH�PXRQ�WUDFN�LV�VKRZQ�DV�D�JUHHQ�OLQH��WKH�HOHFWURQ�WUDFN�LV�VKRZQ�DV�D�
VKRUW�UHG�OLQH��DQG�WKH�WZR�PDLQ�MHW�HQHUJ\�GHSRVLWLRQV�LQ�WKH�FDORULPHWHUV�DUH�VKRZQ�LQ�GLIIHUHQW�FRORUV�WKDW�UHSUHVHQW�

WKH�HQHUJLHV�LQ�WKH�FRQWULEXWLQJ�FHOOV��

7KH�GHWHFWRU�KDV�RYHU���������FKDQQHOV�RI� LQGLYLGXDO�HOHFWURQLF�VLJQDOV��7KHVH�DUH�XVHG� WR�DQDO\]H�
WKH�SURSHUWLHV�RI�DQ�HYHQW�DQG�WR�GHFLGH�ZKHWKHU�LW�LV�D�FDQGLGDWH�IRU�IXUWKHU�VWXG\��7KLV��WULJJHULQJ��
RFFXUV�LQ�WKUHH�VWDJHV��WKH�ILUVW�VWDJH�LV�FRPSOHWHG�ZLWKLQ���PLFURVHFRQGV��EHIRUH�WKH�QH[W�DFFHOHUDWRU�
EHDPV�EXQFK�DUULYHV�DW�WKH�GHWHFWRU��$�VHFRQG�VWDJH�IROORZV�WKH�GLJLWL]DWLRQ�RI�DOO�WKH�LQIRUPDWLRQ�LQ�
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D�IDUP�RI�GHGLFDWHG�PLFURSURFHVVRUV��(YHQWV�WKDW�DUH�LQWHUHVWLQJ�HQRXJK�WR�VXUYLYH�WKLV�SURFHVV�DUH�
HYHQWXDOO\�ZULWWHQ�WR�WDSH�DQG�UHFRQVWUXFWHG�IRU�VXEVHTXHQW�DQDO\VLV��

7KH�ILJXUH�DERYH�VKRZV�D�FKDUDFWHULVWLF�HYHQW�REVHUYHG�LQ�WKH�GHWHFWRU��7KH�GLUHFWLRQV�RI�DOO�FKDUJHG�
SDUWLFOHV� DUH�PHDVXUHG� LQ� WUDFNLQJ� FKDPEHUV� VXUURXQGLQJ� WKH� FROOLVLRQ� SRLQW�� 7KHVH� GHWHFWRUV� UHO\�
XSRQ�WKH�LRQL]DWLRQ�RI�D�JDV�FDXVHG�E\�WKH�SDVVDJH�RI�FKDUJHG�SDUWLFOHV��WKH�SURGXFHG�LRQL]DWLRQ�LV�
IRFXVHG�HOHFWULFDOO\�RQWR�VHQVRUV�WKDW�UHFRUG�WKH�DPRXQW�RI�FKDUJH�DQG�LWV�WLPH�RI�DUULYDO��DQG�WKXV�
SHUPLW�WKH�UHFRQVWUXFWLRQ�RI�WKH�SDUWLFOH�WUDMHFWRU\��

7KH� HQHUJ\� RI� DOO� SDUWLFOHV� H[FHSW� PXRQV� DQG� QHXWULQRV� LV� PHDVXUHG� LQ� WKH� WKUHH� FDORULPHWHUV�
VXUURXQGLQJ�WKH�WUDFNLQJ�YROXPH��(DFK�LV�FRPSRVHG�RI�D�VWDFN�RI�KHDY\�PHWDO�SODWHV��XUDQLXP��VWHHO�
RU�FRSSHU�� LQWHUVSHUVHG�EHWZHHQ�JDSV�FRQWDLQLQJ� OLTXLG�DUJRQ��3DUWLFOHV�KLWWLQJ�RQ� WKH�FDORULPHWHUV�
LQWHUDFW�ZLWK�LW��\LHOGLQJ�VHFRQGDU\�SDUWLFOHV��ZKLFK�DOVR�LQWHUDFW��OHDGLQJ�WR�D�VKRZHU�RI�SDUWLFOHV�WKDW�
XOWLPDWHO\�HQGV�ZKHQ�DOO�WKH�VHFRQGDU\�SDUWLFOHV�ORVH�WKHLU�HQHUJ\�DQG�VWRS��7KH�SDVVDJH�RI�WKH�IXOO�
VHW�RI�VKRZHULQJ�SDUWLFOHV�WKURXJK�WKH�DUJRQ�JDSV�SURGXFHV�LRQL]DWLRQ�HOHFWURQV�WKDW�DUH�FROOHFWHG�RQ�
ORFDOL]HG�HOHFWURGHV�� WKH�REVHUYHG�VLJQDO� LV� WKHQ�SURSRUWLRQDO� WR� WKH� LQFRPLQJ�SDUWLFOH�HQHUJ\��7KH�
SDWWHUQ� RI� HQHUJ\� GHSRVLWLRQ� DORQJ� WKH� VKRZHU� LV� XVHG� WR� GLVWLQJXLVK� HOHFWURQV� RU� SKRWRQV� IURP�
KDGURQV��&OXVWHUV�RI�GHSRVLWHG�HQHUJLHV�DUH�XVHG�WR�UHFRQVWUXFW�WKH�MHWV�DVVRFLDWHG�ZLWK�TXDUNV�DQG�
JOXRQV��

0XRQV��KRZHYHU��FDQ�SHQHWUDWH�WKH�FDORULPHWHUV�ZLWKRXW�PXFK�FKDQJH�LQ�WKHLU�HQHUJ\�RU�GLUHFWLRQ��
7R�GHWHFW�WKHP��JDV�ILOOHG�WUDFNLQJ�FKDPEHUV�SRVLWLRQHG�EHIRUH�DQG�DIWHU�PDJQHWL]HG�EORFNV�RI�LURQ�
DUH�SODFHG�LQ�WKH�RXWHU�UHJLRQ�RI�WKH�GHWHFWRU��7KHVH�FKDPEHUV�SURYLGH�WKH�PXRQ�WUDMHFWRULHV�EHIRUH�
DQG�DIWHU�WKH�EHQG�LQ�WKH�PDJQHW��DQG�WKXV�\LHOG�WKH�PRPHQWXP�RU�HQHUJ\�RI�WKH�PXRQV��

1HXWULQRV�GR�QRW�LQWHUDFW�ZLWK�PDWWHU�HQRXJK�WR�EH�GHWHFWHG�GLUHFWO\��$OWKRXJK�WKHLU�SUHVHQFH�FDQ�
EH�LQIHUUHG�IURP�LQYHUVH�EHWD�GHFD\�SURFHVVHV��WKHLU�HQHUJ\�DQG�PRPHQWXP�LV�W\SLFDOO\�GHULYHG�IURP�
WKH�DSSDUHQW�LPEDODQFH�LQ�WKH�FRQVHUYDWLRQ�RI�WKRVH�TXDQWLWLHV�LQ�D�FROOLVLRQ��

7KH�FRPSXWHU�VRIWZDUH�IRU�'��LV�DOPRVW�FRPSOHWHO\�FXVWRP�ZULWWHQ��,W� LV�UHTXLUHG�IRU�PRQLWRULQJ�
DQG�FRQWURO�RI�WKH�H[SHULPHQW��IRU�WKH�PLFURSURFHVVRUV�LQ�WKH�WULJJHU�V\VWHP��IRU�FRQWUROOLQJ�WKH�GDWD�
IORZ�WR�WKH�XOWLPDWH�ORJJLQJ�WR�WDSH��IRU�WKH�UHFRQVWUXFWLRQ�RI�SDUWLFOHV�IURP�WKH�VLJQDOV�PHDVXUHG�LQ�
WKH� GHWHFWRU�� DQG� IRU� PDQDJLQJ� WKH� ODUJH� GDWD� VDPSOHV� ���� PLOOLRQ� HYHQWV�� �� 7HUDE\WHV� RI� GDWD��
DFTXLUHG�RYHU�WKH�5XQ�,��6SHFLDO�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�JUDSKLFDO�GLVSOD\V�RI�HYHQWV�DQG�GHWHFWRU�
SHUIRUPDQFH�� 0DQ\� PLOOLRQV� RI� VLPXODWHG� HYHQWV� KDYH� EHHQ� FUHDWHG� IRU� WKH� VWXG\� RI� GHWHFWRU�
SHUIRUPDQFH� DQG� VSHFLILF� SK\VLFV� SURFHVVHV� WKURXJK� �0RQWH� &DUOR�� SURJUDPV� WKDW� PLPLF� WKH�
UHVSRQVH�RI�WKH�GHWHFWRU��7KH�VRIWZDUH�WKDW�SURFHVVHV�ERWK�WKH�UHDO�DQG�VLPXODWHG�GDWD�VDPSOHV�LV�WKH�
RQH�WKLV�SURMHFW�LV�FRQFHUQHG�ZLWK��

� %DFNJURXQG��7KH�SK\VLFDO�VWUXFWXUH�RI�'�5XQ,,�VRIWZDUH�

'�� KDV� SUHYLRXVO\� DGRSWHG� %D%DU
V� 6RIW5HO7RROV� �657�� DV� LWV� VWDQGDUG� FRGH� PDQDJHPHQW�
HQYLURQPHQW��+RZHYHU��657�ODFNHG�DQ\�VXSSRUW�IRU�WHVWLQJ��RWKHU�WKDQ�OLQNLQJ�WHVW�H[HFXWDEOHV��'��
DGRSWHG�'DYH�$GDP
V�&7(67�EXLOG�LQWHUIDFH�VSHFLILFDWLRQ��LPSOHPHQWHG�E\�&7%8,/'��

7KH� VWDQGDUG� FRGH� PDQDJHPHQW� HQYLURQPHQW� VLPSO\� GHILQHG� D� FRQYHQWLRQ� IRU� WKH� SK\VLFDO�
RUJDQL]DWLRQ�RI�ERWK�WKH�FRGH�DQG�WKH�LQVWUXFWLRQV�IRU�EXLOGLQJ�&���VRIWZDUH��

7KH� QH[W� IHZ� VHFWLRQV� SURYLGH� D� GHWDLOHG� RYHUYLHZ� RI� UHOHYDQW� FKDUDFWHULVWLFV� RI� WKH� &7(67�
VSHFLILFDWLRQ�QHFHVVDU\�WR�WKH�XQGHUVWDQGLQJ�RI�WKH�UHVXOWV�RI�WKH�SURMHFW��
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��� &RGH�2UJDQL]DWLRQ�

7KH�IXQGDPHQWDO�XQLW�RI� WKH�VRIWZDUH�RUJDQL]DWLRQ� LQ�&7(67�LV� WKH� FRPSRQHQW��ZKLFK�FRQVLVWV�RI�D�
KHDGHU�ILOH��DQ�LPSOHPHQWDWLRQ�ILOH�DQG�D�WHVW�ILOH��7KH�LPSOHPHQWDWLRQ�ILOH�FRQWDLQV�WKH�VRXUFH��ZKLFK�LV�
FRPSLOHG�LQWR�D�EDUH�REMHFW�RU�D�OLEUDU\��,W�LQFOXGHV��WKURXJK�WKH�SUHSURFHVVRU�GLUHFWLYH�#include��
WKH�KHDGHU��7KH�WHVW�ILOH�LV�D�PDLQ�SURJUDP�ZKLFK�WHVWV�WKH�KHDGHU�LQWHUIDFH�DQG�LPSOHPHQWDWLRQ�VRXUFH�DQG�UHWXUQV�
]HUR�LI�WKH�WHVW�LV�VXFFHVIXO��7\SLFDOO\�D�FRPSRQHQW�VSHFLILHV�RQH�FODVV�DQG�DVVRFLDWHG�IUHH�IXQFWLRQV��

7KH� '�5XQ,,� 6RIWZDUH� 5HOHDVH� FRQVLVWV� RI� RYHU� WKUHH� WKRXVDQG� FRPSRQHQWV�� &RPSRQHQWV� DUH�
JURXSHG� LQWR� SDFNDJHV� �a����� DQG� SDFNDJHV� DUH� JURXSHG� LQWR� VXEV\VWHPV� �a����� 7KH� FRGH� DQG�
LQVWUXFWLRQ� ILOHV� IRU� HDFK� SDFNDJH� DUH� FRQWDLQHG� LQ� D� VHSDUDWH� GLUHFWRU\��(DFK�SDFNDJH� FRQWULEXWHV�
RQO\�WR�LWV�RZQ�OLEUDU\��$�W\SLFDO�SDFNDJH�PLJKW�KDYH�ILYH�WR�WHQ�FRPSRQHQWV�DOWKRXJK�WKHUH�DUH�QR�
OLPLWDWLRQV� WR� WKH�QXPEHU�RI� FRPSRQHQWV� D�SDFNDJH�FDQ�KDYH��&7(67� LV� DOVR�GHILQHG�RQO\� DW� WKH�
SDFNDJH�OHYHO��7KH�LQVWUXFWLRQV�IRU�EXLOGLQJ�DUH�VSHFLILF�WR�HDFK�SDFNDJH��

,Q�DGGLWLRQ�WR�FRPSRQHQWV��D�SDFNDJH�PD\�LQFOXGH�VWDQG�DORQH�KHDGHUV��DGGLWLRQDO�WHVWV�DQG�VRXUFHV�
WR�EH�FRPSLOHG�LQWR�ELQDULHV�DQG�VFULSWV��7KH�SDFNDJH�GLUHFWRU\�PD\�EH�GLYLGHG�LQWR�VXEGLUHFWRULHV�
IRU� WKH� SXUSRVH� RI� RUJDQL]DWLRQ� RU� WR� DSSO\� GLIIHUHQW� LQVWUXFWLRQV� WR� GLIIHUHQW� SLHFHV� RI� FRGH��
+RZHYHU�� DOO� WKH� OLEUDU\� FRPSRQHQWV� PXVW� UHVLGH� LQ� WKH� VDPH� VXEGLUHFWRU\�� (YHU\WKLQJ� LQ� WKH�
SDFNDJH� GLUHFWRU\� LQFOXGLQJ� VXEGLUHFWRULHV� LV� FRQVLGHUHG� WR� EH� D� SDUW� RI� WKH� SDFNDJH� DQG� DOO� ILOHV�
ZKLFK�DUH�SDUW�RI�WKH�SDFNDJH�DUH�FRQWDLQHG�LQ�WKH�GLUHFWRU\��

��� 'HSHQGHQFLHV�

&7(67� GRHV� QRW� VSHFLI\� WKH� RUGHU� LQ� ZKLFK� SDFNDJHV� DUH� EXLOW� EXW� LW� GRHV� VSHFLI\� WKH� RUGHU� RI�
FRPSRQHQWV�ZLWKLQ�D�SDFNDJH��

3DFNDJHV�PD\�GHSHQG�RQ�RQH�DQRWKHU�WKURXJK�LQFOXGHG�KHDGHU�ILOHV�RU�WKURXJK�OLEUDULHV��+HDGHUV�LQ�
RWKHU�SDFNDJHV�DUH�LQFRUSRUDWHG�XVLQJ�DQ�LQFOXGH�PHFKDQLVP�WKDW�LV�VOLJKWO\�GLIIHUHQW�IURP�WKH�&���
VWDQGDUG³QDPHO\��#include "package/file"��ZKHUH�WKH�ILUVW�GLUHFWRU\�LQ�WKH�LQFOXGH�ILOH�QDPH�LV�
WKH�SDFNDJH�QDPH��

$FWLRQ� 5HOHYDQW�LQVWUXFWLRQ�ILOH�

+HDGHU�LQVWDOODWLRQ� +($'(5B',5
��+;;7<3(
��,1&/8'(B7<3(6
��
,1&/8'(B),/(6
��,1&/8'(6�

/LEUDU\�GHSHQGHQFLHV� /,%'(36
�
/LEUDU\�EXLOG� &20321(176��&;;7<3(
�
&RPSRQHQW�WHVWLQJ� &20321(176��7;;7<3(
��&7(67B',5
�
2EMHFW�EXLOG� 2%-(&7B&20321(176��&;;7<3(
�
,QWHJUDWHG�WHVWLQJ� ,7(67��2%-(&76��/,%5$5,(6��&;;7<3(
�
%LQDU\�EXLOG� %,1$5,(6��2%-(&76��/,%5$5,(6��&;;7<3(
�
6FULSW�LQVWDOODWLRQ� 6&5,376�

7DEOH����&7(67�DFWLRQV�DQG�DVVRFLDWHG�LQVWUXFWLRQ�ILOHV��7KRVH�PDUNHG�ZLWK�DVWHULVNV�RQO\�DSSHDU�LQ�WKH�WRS�OHYHO�
SDFNDJH�GLUHFWRU\��

��� %XLOG�LQVWUXFWLRQV�

7KH�LQVWUXFWLRQV�IRU�EXLOGLQJ�D�SDFNDJH�DUH�WDNHQ�IURP�LQVWUXFWLRQ�ILOHV�ZLWKLQ�WKH�SDFNDJH��7DEOH���
OLVWV�WKH�DFWLRQV�ZKLFK�DUH�FDUULHG�RXW�DQG�WKH�LQVWUXFWLRQ�ILOHV�RQ�ZKLFK�HDFK�DFWLRQ�GHSHQGV��7KRVH�
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LQVWUXFWLRQV�WKDW�DSSO\�SDFNDJH�ZLGH�DQG�DSSHDU�LQ�WKH�WRS�OHYHO�SDFNDJH�GLUHFWRU\�DUH�PDUNHG�ZLWK�
DVWHULVNV��7KH�RWKHUV�DSSO\�RQO\�WR�WKH�VXEGLUHFWRU\�LQ�ZKLFK�WKH\�UHVLGH��

����� )LOH�H[WHQVLRQV�

7KHUH� DUH� PDQ\� FRQYHQWLRQV� IRU� &��� ILOH� QDPH� H[WHQVLRQV� DQG� &7(67� GRHV� QRW� LPSRVH� RQH��
,QVWHDG��WKH�WKUHH�ILOHV�+;;7<3(��&;;7<3(�DQG�7;;7<3(�VSHFLI\�WKH�H[WHQVLRQV�IRU�KHDGHU��
VRXUFH�LPSOHPHQWDWLRQ�DQG�WHVW�ILOHV��UHVSHFWLYHO\��7KHVH�ILOHV��KRZHYHU��GR�QRW�DSSHDU�LQ�DQ\�RI�WKH�
'�5XQ,,� SDFNDJHV�� 7KH� UHVSHFWLYH� GHIDXOW� �KSS�� �FSS� RU� BW�FSS� LV� XVHG�� $OWKRXJK� WKH� GHIDXOW�
H[WHQVLRQ�IRU�WKH�KHDGHU�LV��KSS��RWKHU�H[WHQVLRQV�DUH�DOVR�VXSSRUWHG�VXFK�DV��K���KK�DQG��+��

����� 3URFHVVLQJ�VXEGLUHFWRULHV�

)RU� DOO� DFWLRQV�H[FHSW�KHDGHU� LQVWDOODWLRQ�� LQVWUXFWLRQV�PD\� UHVLGH� LQ� WKH� WRS�OHYHO� GLUHFWRU\�RU� DQ\�
VXEGLUHFWRU\��(DFK�RI� WKH� VXEGLUHFWRULHV� OLVWHG� LQ� WKH� LQVWUXFWLRQ� ILOH� 68%',56� LV� SURFHVVHG� DIWHU�
FDUU\LQJ�RXW�WKH�DFWLRQ�LQ�WKH�FXUUHQW�GLUHFWRU\��

����� +HDGHU�,QVWDOODWLRQ�

,QVWUXFWLRQV�DUH�SURYLGHG�WR�SXEOLVK�LQFOXGH�ILOHV��6RXUFHV�LQ�RWKHU�SDFNDJHV�PD\�LQFOXGH�VXFK�ILOHV�
DV� LI� WKH\�ZHUH� LQ�D�VXEGLUHFWRU\�ZLWK�WKH�QDPH�RI�WKH�RULJLQDWLQJ�SDFNDJH��)RU�H[DPSOH�� WKH�&���
KHDGHU�&ODVV�KSS�IURP�SDFNDJH�GHPR�LV�LQFOXGHG�DV�IROORZV��

#include "demo/Class.hpp" 

$OO�WKH�LQFOXGH�ILOHV�LQ�D�GLUHFWRU\��DQG�LWV�VXEGLUHFWRULHV��PD\�EH�SXEOLVKHG�E\�OLVWLQJ�WKH�GLUHFWRU\�LQ�
+($'(5B',5��$OO� WKH�ILOHV� LQ�WKH� OLVWHG�SDFNDJH�VXEGLUHFWRU\�ZLWK�WKH�DSSURSULDWH�H[WHQVLRQ�DUH�
SXEOLVKHG�� ,I� DGGLWLRQDO� H[WHQVLRQV� DUH� OLVWHG� LQ� ,1&/8'(B7<3(6�� WKHQ� WKH� FRUUHVSRQGLQJ� ILOHV�
ZLOO�DOVR�EH�SXEOLVKHG��)LOHV�LQ�VXEGLUHFWRULHV�RI�WKH�KHDGHU�GLUHFWRU\�DUH�PDGH�DYDLODEOH�LQFOXGLQJ�WKH�
GLUHFWRU\�SDWK��

'HVSLWH� WKH� DSSDUHQW� FRQYHQLHQFH� RI� VXFK� DQ� LPSOHPHQWDWLRQ�� QHLWKHU� +($'(5B',5� QRU�
,1&/8'(B7<3(6�DUH�D�FRQYHQWLRQ�IROORZHG�E\�'�5XQ,,�VRIWZDUH�SDFNDJHV��,QVWHDG��KHDGHU�ILOHV�
DUH� XVXDOO\� FRQWDLQHG� LQ� D� VXEGLUHFWRU\� WKDW� KDV� WKH� VDPH� QDPH� DV� WKH� SDFNDJH��2FFDVLRQDOO\�� WKH�
KHDGHU�ILOHV�DUH�FRQWDLQHG�LQ�WKH�VDPH�VXEGLUHFWRU\�DV�WKH�LPSOHPHQWDWLRQ�DQG�WHVW�ILOHV��5DUHO\��QR�
GLYLVLRQ� LQWR� VXEGLUHFWRULHV� LV� PDGH� DQG� KHDGHUV� DV� ZHOO� DV� LPSOHPHQWDWLRQ� DQG� WHVW� ILOHV� DUH�
FRQWDLQHG�LQ�WKH�WRS�OHYHO�SDFNDJH�GLUHFWRU\��

����� /LEUDU\�GHSHQGHQFLHV�

(DFK�SDFNDJH�EXLOGV�DW�PRVW�RQH�OLEUDU\�ZKRVH�QDPH�LV�WKH�VDPH�DV�WKDW�RI�WKH�SDFNDJH��7KH�OLEUDU\�
ZLOO�JHQHUDOO\�GHSHQG�RQ�RWKHU� OLEUDULHV�� L�H��� WKHUH�DUH�RWKHU� OLEUDULHV�ZKLFK�DUH�XVHG�E\�WKH�REMHFWV�
FRQWDLQHG�LQ�WKH�SDFNDJH�OLEUDU\��7KHVH�OLEUDULHV�DUH�OLVWHG�LQ�WKH�WRS�OHYHO�LQVWUXFWLRQ�ILOH�/,%'(36��
:KHQHYHU� WKH�SDFNDJH� OLEUDU\� LV� XVHG� IRU� OLQNLQJ�� DOO� RI� WKH� OLEUDULHV� OLVWHG� LQ�/,%'(36�DUH� OLVWHG�
DIWHU�LW�RQ�WKH�OLQN�OLQH��

/,%'(36� LV� FHUWDLQO\� D� FRQYHQWLRQ� IROORZHG� E\� DOPRVW� HYHU\� VRIWZDUH� SDFNDJH� LQ� WKH� UHOHDVH��
+RZHYHU�� DOWKRXJK� WKLV� ILOH� LV� DOPRVW� DOZD\V� LQFOXGHG�� IRU� YDULRXV� UHDVRQV� LW� LV� RIWHQ� FRQVWUXFWHG�
LPSURSHUO\��7KLV�ILOH�PXVW�FRQWDLQ�HYHU\�SDFNDJH�WKDW�LV�LQ�VRPH�ZD\�UHIHUHQFHG�E\�WKH�REMHFWV�LQ�WKH�
SDFNDJH��1RW�GRLQJ�VR�ZLOO�SURGXFH�XQGHILQHG�UHIHUHQFH�HUURUV�GXULQJ�WKH�EXLOGLQJ�RI�WKH�OLEUDULHV��
ZKLFK�ZLOO�FDXVH�SUREOHPV�ODWHU�RQ��



 ����

����� /LEUDU\�EXLOG�

7KH� OLVW� RI� FRPSRQHQW� WKDW� DUH� WR�PDNH�XS� WKH�SDFNDJH� OLEUDU\� LV� WDNHQ� IURP� WKH� LQVWUXFWLRQ� ILOHV�
&20321(176��7KH� DSSURSULDWH� LPSOHPHQWDWLRQ� H[WHQVLRQV� DUH� DSSHQGHG� WR� WKH� HQWULHV� LQ� WKLV�
OLVW�WR�REWDLQ�WKH�UHVSHFWLYH�QDPHV�RI�WKH�VRXUFH�ILOHV��7KH�VRXUFHV�DUH�WKHQ�FRPSLOHG�DQG�DUFKLYHG�LQ�
WKH�SDFNDJH�OLEUDU\��

&RPSRQHQWV�VKRXOG�QRW�KDYH�F\FOLF�GHSHQGHQFLHV�DQG�VKRXOG�EH�OLVWHG�LQ�GHSHQGHQF\�RUGHU��L�H���DQ\�
FRPSRQHQW�VKRXOG�QRW�GHSHQG�RQ�WKRVH�IROORZLQJ�LW�LQ�WKH�OLVW��

&RPSRQHQWV�PD\�EH�GLVWULEXWHG�DPRQJ�PXOWLSOH�GLUHFWRULHV�ZLWK�D�&20321(176�LQVWUXFWLRQ�ILOH�
LQ�HDFK��+RZHYHU��WKHUH�LV�QR�JXDUDQWHH�DV�WR�WKH�RUGHU�LQ�ZKLFK�WKH�GLUHFWRULHV�ZLOO�EH�SURFHVVHG��VR�
FRPSRQHQWV�LQ�GLIIHUHQW�GLUHFWRULHV�VKRXOG�QRW�GHSHQG�RQ�RQH�DQRWKHU��7\SLFDOO\�D�SDFNDJH�ZLOO�KDYH�
RQO\�RQH�GLUHFWRU\�FRQWDLQLQJ�FRPSRQHQWV��$�SDFNDJH�ZKLFK�KDV�QR�&20321(176�ILOHV�GRHV�QRW�EXLOG�D�
OLEUDU\��

����� &RPSRQHQW�WHVWLQJ�

$�WHVW�ILOH�GHILQLQJ�D�PDLQ�SURJUDP�PXVW�EH�SURYLGHG�IRU�HDFK�FRPSRQHQW��7KH�QDPHV�RI�WKHVH�ILOHV�DUH�REWDLQHG�
E\� DSSHQGLQJ� WKH� DSSURSULDWH� WHVW� H[WHQVLRQV� WR� WKH� FRPSRQHQW� QDPH�� ,I� WKH� ILOH� &7(67B',5�
DSSHDUV�LQ�WKH�WRS�OHYHO�SDFNDJH�GLUHFWRU\��WKHQ�WKH�WHVW�ILOHV�DUH�IRXQG�LQ�WKH�VXEGLUHFWRU\�OLVWHG�LQ�
WKDW� ILOH�� 2WKHUZLVH� �DQG� W\SLFDOO\�� HDFK� WHVW� ILOH� UHVLGHV� LQ� WKH� VDPH� GLUHFWRU\� DV� LWV� FRPSRQHQW�
VRXUFH��7KH�WHVWV�DUH�WKHQ�FRPSLOHG�DQG�OLQNHG�DJDLQVW�WKH�SDFNDJH�OLEUDU\�DQG�LWV�GHSHQGHQW�OLEUDULHV�
GHULYHG�IURP�/,%'(36��

7KH�UHVXOWLQJ�H[HFXWDEOH�LV�UXQ�XVLQJ�D�FRPSRQHQW�WHVW�VFULSW�ZKLFK�LV�REWDLQHG�IURP�RQH�RI�WKUHH�
ORFDWLRQV��)LUVW��WKH�GLUHFWRU\�FRQWDLQLQJ�WKH�FRPSRQHQW�WHVW�LV�FKHFNHG�IRU�D�ILOH�ZLWK�WKH�VDPH�QDPH�
DV�WKH�FRPSRQHQW�DQG�WKH�H[WHQVLRQ��VK��,I�WKDW�ILOH�LV�QRW�SUHVHQW��WKHQ�WKDW�GLUHFWRU\�LV�VHDUFKHG�IRU�
WKH�ILOH�UXQBFRPSRQHQWBWHVW�VK��,I�QHLWKHU�LV�SUHVHQW��D�GHIDXOW�VFULSW�LV�XVHG��

7KH�WHVW�LV�FRQVLGHUHG�VXFFHVVIXO�LI�WKH�VFULSW�UHWXUQV�]HUR��7KH�GHIDXOW�VFULSW�UXQV�WKH�WHVW�H[HFXWDEOH�
DQG�UHWXUQV�LWV�UHWXUQ�YDOXH��

7KH� LQVWUXFWLRQV� IRU�EXLOGLQJ�RWKHU� HOHPHQWV� VXFK� DV�REMHFW� FRPSRQHQWV�� LQWHJUDWHG� WHVWV�� ELQDULHV�
DQG�VFULSWV�DUH�DOVR�SURYLGHG�E\�&7(67��EXW�WKH\�DUH�QRW�UHOHYDQW�WR�WKLV�SURMHFW�DQG�ZLOO�EH�RPLWWHG��

,Q� VKRUW�� WKH�&7(67� LQWHUIDFH� VSHFLILFDWLRQ� SURYLGHV� WKDW� EXLOG� DFWLRQV� DUH� FRQWUROOHG� E\� D� VHW� RI�
�LQVWUXFWLRQ�ILOHV

� ORFDWHG�LQ�D�SDFNDJH
V�WRS�GLUHFWRU\�RU�VXEGLUHFWRULHV��$�*18PDNHILOH�LV�QHHGHG�
LQ�HDFK�SDFNDJH�VXEGLUHFWRU\�ZKHUH�DQ\�EXLOG�DFWLRQ�LV�WR�WDNH�SODFH��&7(67�VXSSRUWV�WZR�W\SHV�RI�
WHVWLQJ���FRPSRQHQW�WHVWV�

�ZKLFK�DSSO\�WR�DOO�OLEUDU\�VRXUFH�ILOHV���FRPSRQHQWV

��DQG�ZKLFK�DUH�RQO\�
DOORZHG�WR�LQYRNH�ORZHU OHYHO�REMHFWV�DQG�OLEUDULHV��DQG��LQWHJUDWHG�WHVWV�

�ZKLFK�DUH�VWDQG�DORQH�WHVWV��
DQG�ZKLFK�DUH�QRW�UHVWULFWHG�WR�GHSHQGHQFH�RQ�ORZHU�OHYHO�REMHFWV��%RWK�NLQGV�RI�WHVWV�DUH�LQYRNHG�
E\� D� VFULSW�� ZKLFK� FDQ� HLWKHU� EH� D� XVHU ZULWWHQ� RQH� RU� D� GHIDXOW� VFULSW� VXSSOLHG� E\� WKH� &7(67�
LPSOHPHQWDWLRQ��

� 7RROV�DFTXLUHG�

��� 81,;�

7KH�'�5XQ,,� UHOHDVH�XVHG� LQ�WKLV�SURMHFW�UHVLGHV� LQ�D�PDFKLQH�FDOOHG�G�PLQR�IQDO�JRY�ZKLFK�UXQV�
WKH�,5,;�YHUVLRQ�RI�WKH�81,;�RSHUDWLQJ�V\VWHP�GHYHORSHG�E\�6LOLFRQ�*UDSKLFV��6*,���7KHUHIRUH��D�
IDPLOLDULW\�ZLWK�WKH�81,;�RSHUDWLQJ�V\VWHP�ZDV�FUXFLDO��



 ����

��� 7KH�VKHOO�SURJUDPPLQJ�ODQJXDJH�

7KH�81,;�RSHUDWLQJ�V\VWHP�FDQ�EH�EURNHQ�GRZQ�LQWR�WKUHH�EDVLF�FRPSRQHQWV��WKH�VFKHGXOHU��WKH�
ILOH�V\VWHP��DQG�WKH�VKHOO��7KH�VKHOO�LV�WKH�81,;�V\VWHP
V�FRPPDQG�LQWHUSUHWHU��,W�LV�WKH�SDUW�RI�WKH�
81,;�V\VWHP�WKDW�VLWV�EHWZHHQ�WKH�XVHU�DQG�WKH�V\VWHP��IRUPLQJ�D�VKHOO�DURXQG�WKH�FRPSXWHU�WKDW�LV�
UHODWLYHO\�FRQVLVWHQW� LQ� LWV�RXWZDUG�DSSHDUDQFH��,W�DOVR�SURYLGHV�D�SRZHUIXO�SURJUDPPLQJ� ODQJXDJH��
WKH�VKHOO�SURJUDPPLQJ�ODQJXDJH��ZKLFK�ZDV�XVHG�IRU�WKH�LPSOHPHQWDWLRQ�RI�D�SUHOLPLQDU\�SURMHFW��

��� 7KH�YL�HGLWRU�

9L� LV� D� VFUHHQ�HGLWRU� WKDW� DOORZV� WKH�XVHU� WR� VHH�SRUWLRQV�RI� D� ILOH�RQ� WKH� WHUPLQDO
V� VFUHHQ�DQG� WR�
PRGLI\�FKDUDFWHUV�DQG�OLQHV�E\�VLPSO\�W\SLQJ�DW�WKH�FXUUHQW�FXUVRU�SRVLWLRQ��7ZR�VFUHHQ�HGLWRUV�DUH�
VXSSOLHG�ZLWK�WKH�81,;�6\VWHP�9�5HOHDVH������2I�WKH�WZR��YL�LV�WKH�PRUH�SRSXODU�RQH��DQG�WKH�RQH�
XVHG�WR�SHUIRUP�HGLWLQJ�GXULQJ�WKH�LQLWLDO�VWDJHV�RI�WKH�SURMHFW��

��� &96�

&96�LV�D�YHUVLRQ�FRQWURO�V\VWHP��LW�UHFRUGV�WKH�KLVWRU\�RI�ILOHV�XVLQJ�YHUVLRQ�QXPEHUV��

(YHU\�YHUVLRQ�RI�HYHU\� ILOH� WKDW�KDV�HYHU�EHHQ�FUHDWHG�FDQ�RI�FRXUVH� MXVW�EH�VDYHG��EXW� WKLV�ZRXOG�
ZDVWH�DQ�HQRUPRXV�DPRXQW�RI�GLVN�VSDFH��,QVWHDG��&96�VWRUHV�DOO�WKH�YHUVLRQV�RI�D�ILOH�LQ�D�VLQJOH�ILOH�
LQ�D�ZD\�WKDW�RQO\�VWRUHV�WKH�GLIIHUHQFHV�EHWZHHQ�YHUVLRQV��

7KH�HQWLUH�'�5XQ,,�UHOHDVH�VLWV�LQ�D�&96�UHSRVLWRU\��,Q�RUGHU�WR�PDNH�DQ\�FKDQJHV�WR�LW��D�FRS\�RI�
WKH�GLIIHUHQW�SDFNDJHV�KDG�WR�EH�H[WUDFWHG�LQWR�D�ORFDO�UHOHDVH�DUHD��2QFH�WKH�FKDQJHV�KDG�EHHQ�PDGH��
WKH\�ZHUH�FKHFNHG�EDFN�LQWR�WKH�UHSRVLWRU\��

��� 3\WKRQ�

3\WKRQ�ZDV�FUHDWHG� LQ� WKH�HDUO\�����V�E\�*XLGR�YDQ�5RVVXP�DW�6WLFKWLQJ�0DWKHPDWLVFK�&HQWUXP�
�&:,��LQ�WKH�1HWKHUODQGV�DV�D�VXFFHVVRU�RI�D�ODQJXDJH�FDOOHG�$%&��,W�LV�DQ�LQWHUSUHWHG��LQWHUDFWLYH��
REMHFW�RULHQWHG�SURJUDPPLQJ�ODQJXDJH��RIWHQ�FRPSDUHG�WR�7FO��3HUO��6FKHPH�RU�-DYD���

,W� LV� D� VLPSOH� EXW� H[WUHPHO\� SRZHUIXO� SURJUDPPLQJ� ODQJXDJH�� LW� VXSSRUWV� PRGXOHV�� FODVVHV��
H[FHSWLRQV�� YHU\�KLJK� OHYHO� G\QDPLF�GDWD� W\SHV�� DQG�G\QDPLF� W\SLQJ�� ,W� DOVR� VXSSRUWV� LQWHUIDFHV� WR�
PDQ\� V\VWHP� FDOOV� DQG� OLEUDULHV�� DV� ZHOO� DV� WR� YDULRXV� ZLQGRZLQJ� V\VWHPV� �;���� 0RWLI�� 7N�� 0DF��
0)&���7KH�3\WKRQ�LPSOHPHQWDWLRQ�LV�DOVR�SRUWDEOH��LW�UXQV�RQ�PDQ\�EUDQGV�RI�81,;��RQ�:LQGRZV��
'26�� 26���� 0DF�� $PLJD���� %HFDXVH� RI� WKHVH� FKDUDFWHULVWLFV�� 3\WKRQ� ZDV� WKH� ODQJXDJH� XVHG� WR�
LPSOHPHQW�DOO�PDMRU�VFULSWV�UHODWHG�WR�WKH�GLIIHUHQW�SURMHFWV��

� 0\�SURMHFW�

0\� VXPPHU� SURMHFW� LQYROYHG� GRLQJ� DQ� DQDO\VLV� RI� HDFK� RI� ���� '�5XQ,,� VRIWZDUH� SDFNDJHV�
FRQFHUQLQJ�WKH�IROORZLQJ�DVSHFWV��

� ,GHQWLI\�ZKLFK�SDFNDJHV�ZHUH�&7%8,/'�DQG�ZKLFK�RQHV�657��2QO\�&7%8,/'�SDFNDJHV�
ZRXOG�EH�PRGLILHG��

� )RU�HDFK�&7%8,/'�SDFNDJH�HYDOXDWH�HYHU\�FRPSRQHQW� WHVW� WR�GHWHUPLQH�ZKHWKHU� LW� LV��
� �

�
RUGHU���

� �

�RUGHU��RU��
���

�RUGHU��ZKHUH�

� �
� �

� RUGHU�� D�PDLQ� SURJUDP�ZKLFK� UHWXUQV� ]HUR� DQG� GRHV� QRW� HYHQ� LQFOXGH� LWV� RZQ�
KHDGHU�ILOH��



 ����

� �
� �

�RUGHU��D��
� �

�RUGHU�WHVW�ZKLFK�LQFOXGHV�LWV�RZQ�KHDGHU�ILOH��7KLV�W\SH�RI�FRPSRQHQW�
WHVW� WHVWV� WKH� V\QWDFWLFDO� FRUUHFWQHVV� RI� WKH� FRGH� LQ� WKH� KHDGHU� DV� ZHOO� DV� WKH�
FRUUHFWQHVV�RI�GHSHQGHQFLHV��

� �
���

�RUGHU��D��
� �

�RUGHU�WHVW�ZKLFK�LQYRNHV�WKH�FRQVWUXFWRU�RI�HDFK�FODVV�GHILQHG�LQ�WKH�
LPSOHPHQWDWLRQ�ILOH��

� :ULWH�DW� OHDVW�D��
� �

�RUGHU�FRPSRQHQW� WHVW��&RPSLOH�DQG�UXQ� WKH�FRPSRQHQW� WHVWV� LQ�D� ORFDO�
UHOHDVH�DUHD�E\�GRLQJ�D�gmake alltest�RSHUDWLRQ��

� :ULWH� D� �
���

� RUGHU� FRPSRQHQW� WHVW� LI� WLPH�SHUPLWV��7KLV�REMHFWLYH�� KRZHYHU��ZDV� HYHQWXDOO\�
GURSSHG��VLQFH�FRQVWUXFWRU�FDOOV�UHTXLUHG�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�LPSOHPHQWDWLRQ�DQG�
KHDGHU�VRXUFHV��DQG�WKHUHIRUH�PDGH�LW�H[WUHPHO\�GLIILFXOW�WR�SURFHVV�LQ�DQ�DXWRPDWLF�ZD\��

7KH�UHOHYDQFH�RI�VXFK�D�SURMHFW�DURVH�IURP�D�FRQFHUQ�SXW�IRUWK�E\�D�QXPEHU�RI�'��SHRSOH�DERXW�
WKH�DSSDUHQW�ODFN�RI�WHVWLQJ�LQ�'�5XQ,,�VRIWZDUH�SDFNDJHV��7KH�HVWLPDWH�ZDV�WKDW�DERXW�����RI�WKH�
SDFNDJHV� LQ� '�5XQ,,� GLG� QRW� KDYH� PHDQLQJIXO� WHVW� DQG� WKXV� VRPH� RI� WKH� FRGH� WKDW� ZDV� EHLQJ�
LQFOXGHG� LQ� WKH� UHOHDVH� ZDV� SUREDEO\� QRW� HYHQ� FRPSLOLQJ�� :LWKRXW� DSSURSULDWH� WHVWLQJ� WKLV� FDQ�
KDSSHQ��,Q�WKH�FDVH�RI�D��

� �

�RUGHU�WHVW�WKH�KHDGHU�LV�QRW�HYHQ�EHLQJ�FRPSLOHG�DQG�WKHUHIRUH�WKHUH�LV�
QR�QHHG�IRU�LW�WR�EH�ZRUNLQJ�LQ�RUGHU�WR�EXLOG�WKH�UHOHDVH�ZLWKRXW�HUURUV��7KH�FRQVHTXHQFH�RI�WKLV�LV�
WKDW�LW�LV�RQO\�ZKHQ�VRPHRQH�WULHV�WR�XVH�WKH�FRGH�WKDW�ZH�NQRZ�LW�GRHV�QRW�ZRUN��

��� ,QYHQWRU\�

7KH�YHU\�ILUVW�WDVN�WR�EH�DFFRPSOLVKHG�LQYROYHG�HYDOXDWLQJ�HDFK�SDFNDJH�LQ�'�5XQ,,�WR�GHWHUPLQH�
ZKLFK�RQHV�ZHUH�&7%8,/'�DQG�ZKLFK�RQHV�ZHUH�QRW��SUHVXPDEO\�657�SDFNDJHV��7KH�UHDVRQ�IRU�
WKLV�ZDV� WKDW� LW�ZDV� QHHGHG� WR� DVVHVV� WKH� VFRSH� RI� WKH� SURMHFW�� 7KH� RQO\� SDFNDJHV� WKDW�ZRXOG� EH�
DOWHUHG�ZHUH�&7%8,/'�SDFNDJHV��

$�VPDOO� VFULSW�ZDV� LPSOHPHQWHG� LQ� WKH�VKHOO�SURJUDPPLQJ� ODQJXDJH� WR�GR� WKLV� �$SSHQGL[�$���7KH�
VFULSW�UHFRJQL]HG�EXLOG�SDFNDJHV�E\�WKH�SUHVHQFH�RI�D�*18PDNHILOH��*18PDNHILOHV�ZLWK��FWEXLOG��
LQ� WKHP� ZHUH� FRQVLGHUHG� &7%8,/'� SDFNDJHV�� WKRVH� ZLWKRXW� �FWEXLOG�� ZHUH� FRQVLGHUHG� 657�
SDFNDJHV��7KRVH�SDFNDJHV�ZLWKRXW�D�*18PDNHILOH�DOWRJHWKHU�ZHUH�LQFOXGHG�LQ�WKH��RWKHU��FDWHJRU\��
7KH�UHVXOWV�REWDLQHG�ZLWK�WKH�VFULSW�IROORZ��

� &7%8,/'������SDFNDJHV�
� 657�����SDFNDJHV�
� 2WKHU�����SDFNDJHV�

��� )LUVW�DSSURDFK�WR�WHVW�LQVHUWLRQ�

2QFH�WKLV�LQLWLDO�WDVN�ZDV�DFFRPSOLVKHG�DQG�D�SURSHU�DVVHVVPHQW�RI�WKH�VL]H�RI�WKH�SURMHFW�ZDV�PDGH��
WKH�DQDO\VLV�RI�WKH�ILUVW�VXEV\VWHP�ZDV�VWDUWHG��

1RW�DOO�VXEV\VWHPV�DUH�VLPLODU�LQ�WHUPV�RI�VWUXFWXUH�DQG�RUJDQL]DWLRQ��0DQ\�RI�WKHP�ZHUH�GHYHORSHG�
ZLWK� GLIIHUHQW� REMHFWLYHV� LQ� PLQG� DQG� VRPH� RI� WKHP� RIIHUHG� VLJQLILFDQW� GLIILFXOWLHV� IRU� WKLV� YHU\�
UHDVRQ��

,W�ZDV�VXJJHVWHG�WR�VWDUW�ZLWK�WKH�0XRQ�VXEV\VWHP��ZKLFK�VHHPHG�WR�EH�TXLWH�ZHOO�VWUXFWXUHG�DQG�DV�
GLIILFXOW\�IUHH�DV�FRXOG�EH�H[SHFWHG��

2QFH� WKH� SDFNDJHV� ZHUH� H[WUDFWHG� IURP� WKH� &96� UHSRVLWRU\� HDFK� FRPSRQHQW� WHVW� ZDV� H[DPLQHG�
ORRNLQJ�IRU�D�VWDWHPHQW�RI�WKH�IRUP�



 ����

#include "package_name/component_name.hpp" 

,I� VXFK�D� OLQH�RI�FRGH�ZDV� IRXQG�� WKH�FRPSRQHQW� WHVW�ZDV� OLVWHG�DV�D� ILUVW�RUGHU� WHVW�DQG� WKH�QH[W�
FRPSRQHQW� WHVW�ZDV� WKHQ�H[DPLQHG��+RZHYHU�� LI� WKLV� OLQH�RI� FRGH�ZDV�QRW� IRXQG�D�FKHFN� IRU� WKH�
H[LVWHQFH�RI�WKH�DSSURSULDWH�KHDGHU�ILOH�ZDV�SHUIRUPHG��,I�WKH�KHDGHU�ZDV�IRXQG�WKLV�OLQH�ZDV�DGGHG�
WR�WKH�VRXUFH�RI�WKH�FRPSRQHQW�WHVW��

7KH� 0XRQ� VXEV\VWHP� KDG� ���� FRPSRQHQW� WHVWV� LQ� ��� SDFNDJHV�� 2I� WKHVH�� ���� ZHUH� �
� �

� RUGHU�
FRPSRQHQW�WHVWV��L�H���DEVROXWHO\�HPSW\�WHVWV�RI�WKH�IRUP�

main{return 0} 

,W� ZDV� HYLGHQW� WKDW� WKH� FRGH� ZDV� QRW� EHLQJ� DSSURSULDWHO\� WHVWHG� E\� GHYHORSHUV�� 7KH� SURMHFW� ZDV�
DOUHDG\�VKRZLQJ�LWV�YDOXH��

$IWHU� WKHVH� FKDQJHV� ZHUH� PDGH�� D� gmake alltest� UHYHDOHG� HUURUV� LQ� WZR� SDFNDJHV� GXH� WR� DQ�
LQFRPSOHWH�/,%'(36� ILOH��7KH�FKDQJHV�ZHUH�FKHFNHG�EDFN� LQWR�&96��D�QHZ�YHUVLRQ�QXPEHU�ZDV�
DVVLJQHG�WR�HDFK�PRGLILHG�SDFNDJH�DQG�D�UHTXHVW�IRU�WKLV�QHZ�YHUVLRQ�WR�EH�LQFOXGHG�LQ�WKH�IROORZLQJ�
UHOHDVH�ZDV�PDGH��

9HUWH[LQJ�VXEV\VWHP��ZKLFK�ZDV�YHU\�VLPLODU�WR�0XRQ�LQ�LWV�VWUXFWXUH��ZDV�WKHQ�DQDO\]HG��2I�WKH�����
FRPSRQHQW�WHVWV�LQ�LWV����SDFNDJHV�����ZHUH�IRXQG�WR�EH�HPSW\��

$� gmake alltest� RQ� WKLV� VXEV\VWHP� UHYHDOHG� D� KHDGHU� ILOH� WKDW� ZDV� QRW� FRPSLOLQJ� EHFDXVH� LW�
FRQWDLQHG�D�UHIHUHQFH�WR�D�FODVV�ZKLFK�ZDV�QRW�EHLQJ�GHILQHG�DQ\ZKHUH��7KH�VROXWLRQ�ZDV�WR�LQFOXGH�
WKH�UHIHUHQFHG�KHDGHU�LQ�WKH�DSSURSULDWH�VRXUFH�ILOH��

7KH� SURMHFW� ZDV� HYLGHQWO\� SURGXFLQJ� JRRG� UHVXOWV�� &OHDUO\�� WKRXJK�� WKH� LQLWLDO� DSSURDFK� RI� GRLQJ�
WKLQJV� E\� KDQG� ZDV� QRW� XS� WR� WKH� MRE�� )RU� LQVWDQFH�� DV� WKH� DQDO\VLV� RI� WKH� FRPSRQHQW� WHVWV�
SURJUHVVHG��PLVWDNHV�ZHUH�RFFDVLRQDOO\�PDGH�LQ�ZULWLQJ�GRZQ�WKH�QDPH�RI�WKH�FRPSRQHQW�KHDGHUV�
GXH� WR� WKHLU� OHQJWK� DQG� FRPSOH[LW\��7KLV�ZRXOG� WKHQ�SURGXFH� IDWDO� HUURUV� DW� FRPSLODWLRQ� WLPH�� ,Q�
DGGLWLRQ�WR�WKLV��DQDO\]LQJ�MXVW�WKHVH�WZR�VXEV\VWHPV�FRQVXPHG�DQ�HQRUPRXV�DPRXQW�RI�WLPH��DERXW�
WZR� ZHHNV� ZHUH� QHHGHG� WR� GR� WKHLU� DQDO\VLV�� 7R� FRPSOHWH� WKH� UHPDLQLQJ� ��� VXEV\VWHPV� RI� WKH�
'�5XQ,,�SURJUDP�VXLWH�ZRXOG�KDYH�UHTXLUHG�DOPRVW�D�KDOI�\HDU��

��� $�QHZ�DSSURDFK�WR�WHVW�LQVHUWLRQ�

,�SURSRVHG�WR�P\�VXSHUYLVRU�DXWRPDWLQJ�FRPSRQHQW�WHVW�LQVHUWLRQ�E\�ZULWLQJ�D�3\WKRQ�VFULSW�WR�GR�LW��
7KH�LGHD�ZDV�DWWUDFWLYH��EXW�LWV�LPSOHPHQWDWLRQ�VHHPHG�DW�ILUVW�TXLWH�FKDOOHQJLQJ�GXH�WR�WKH�QDWXUH�RI�
WKH�VWUXFWXUH�RI� WKH�SDFNDJHV� LQ�WKH�UHOHDVH��(YHQ�WKRXJK�PRVW�SDFNDJHV�KDG�DGRSWHG�WKH�&7(67�
LQWHUIDFH�� WKHUH� ZHUH� PDQ\� GLIIHUHQW� YDULDWLRQV� ZLWKLQ� &7(67�� 7KH� UHOHDVH� ZDV� DSSDUHQWO\� QRW�
VWDQGDUGL]HG�HQRXJK��

$�ILUVW�GUDIW�RI�D�VFULSW�ZDV�ZULWWHQ�XVLQJ�WKH�NQRZOHGJH�DFTXLUHG�IURP�0XRQ�DQG�9HUWH[LQJ��7KLV�
LQLWLDO� GUDIW�ZDV� IDLUO\� VLPSOH�� ,W� DFFRXQWHG� IRU� DOO� YDULDWLRQV� WKDW�ZHUH� LPSOHPHQWHG� LQ�0XRQ� DQG�
9HWH[LQJ��

7KH� PHFKDQLVPV� IRU� FKHFNLQJ� IRU� WKH� DSSURSULDWH� LQFOXGH� VWULQJ� DQG� IRU� ZULWLQJ� LW� LQ� WKH�
FRUUHVSRQGLQJ� FRPSRQHQW� WHVW� ZHUH� GHVLJQHG�� ,W� ZDV� WKRXJKW� WKHVH� ZRXOG� QRW� EH� VLJQLILFDQWO\�
DOWHUHG�E\�VXEVHTXHQW�GLVFRYHULHV�RI�DOWHUQDWH�SDFNDJH�VWUXFWXUHV��

����� ,QLWLDO�VFULSW�VWUXFWXUH�

7KLV�LQLWLDO�VFULSW�ORRNHG�IRU�D�&20321(176�ILOH�LQ�RUGHU�WR�GHULYH�WKH�OLVW�RI�FRPSRQHQWV�WR�EH�
SURFHVVHG��,Q�WKH�FDVH�RI�0XRQ�DQG�9HUWH[LQJ�WKLV�ILOH�ZDV�IRXQG�WR�DSSHDU�LQ�D�GLUHFWRU\�FDOOHG�
VUF
��
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DORQJ�ZLWK�WKH�FRPSRQHQW�WHVWV��7KH�VFULSW�WKHQ�ORRNHG�IRU�WKH�KHDGHU�ILOHV� LQ�D�GLUHFWRU\�ZLWK�WKH�
VDPH�QDPH�DV�WKH�SDFNDJH��

����� 6XEVHTXHQW�REVHUYDWLRQV�DQG�VFULSW�PRGLILFDWLRQV�

$V�SURJUHVV�ZDV�EHLQJ�PDGH�ZLWK�WKH�DQDO\VLV�RI�RWKHU�VXEV\VWHPV�D�IHZ�REVHUYDWLRQV�ZHUH�PDGH��

� 7KH�&20321(176�ILOH�ZDV�IRXQG�WR�EH�PDLQO\�LQ�WKUHH�GLIIHUHQW�SODFHV��
� LQ�D�GLUHFWRU\�FDOOHG�
VUF
��
� LQ�WKH�WRS�OHYHO�SDFNDJH�GLUHFWRU\��
� LQ�RWKHU�VXEGLUHFWRULHV�ZLWK�DUELWUDU\�QDPHV�� VXFK�DV� 
EDVH
�� 
PDWHULDO
�� 
FKDQQHO
��EXW�

ZKLFK�DUH�QRW�VSHFLILHG�E\�DQ\�FRQYHQWLRQ��
� 7KH�FRPSRQHQW�WHVWV�ZHUH�IRXQG�WR�EH�LQ�IRXU�GLIIHUHQW�SODFHV��WKH�ILUVW�WKUHH�EHLQJ�VKDUHG�

ZLWK�WKH�LPSOHPHQWDWLRQ�ILOHV��L�H���WRJHWKHU�ZLWK�WKH�&20321(176�ILOH�
� LQ�D�GLUHFWRU\�FDOOHG�
VUF
��
� LQ�WKH�WRS�OHYHO�SDFNDJH�GLUHFWRU\��
� LQ�RWKHU�VXEGLUHFWRULHV�ZLWK�DUELWUDU\�QDPHV�� VXFK�DV� 
EDVH
�� 
PDWHULDO
�� 
FKDQQHO
��EXW�

ZKLFK�DUH�QRW�VSHFLILHG�E\�DQ\�FRQYHQWLRQ��
� LQ�D�GLUHFWRU\�FDOOHG�
WHVW
��VHSDUDWHG�IURP�WKH�LPSOHPHQWDWLRQ�ILOHV��

� +HDGHU�ILOHV�ZHUH�IRXQG�WR�EH�LQ�WZR�ORFDWLRQV��
� LQ�D�GLUHFWRU\�ZLWK�WKH�VDPH�QDPH�DV�WKH�SDFNDJH��
� LQ�WKH�VDPH�GLUHFWRU\�ZKHUH�WKH�LPSOHPHQWDWLRQ�DQG�WHVW�ILOHV�ZHUH�ORFDWHG��

2WKHU� REVFXUH� SDFNDJH� VWUXFWXUHV� ZHUH� DOVR� IRXQG� EXW� RFFXUUHG� UDUHO\� VR� WKH\� ZHUH� VLPSO\� QRW�
KDQGOHG�DXWRPDWLFDOO\��

:LWK�WKHVH�REVHUYDWLRQV�,�GHFLGHG�WR�GHYHORS�WKUHH�YHUVLRQV�RI�WKH�VFULSW�WKDW�ZRXOG�DFFRXQW�IRU�DOO�
WKHVH�GLIIHUHQW�YDULDWLRQV��7KLV�LPSOHPHQWDWLRQ��KRZHYHU��VWLOO�UHTXLUHG�WKDW�WKH�SDFNDJH�VWUXFWXUH�EH�
H[DPLQHG� LQ�DGYDQFH�DQG� WKDW� WKH�FRGH�EH�PRGLILHG�DFFRUGLQJO\�� L�H��� WKH�QDPH�RI� WKH�DSSURSULDWH�
GLUHFWRULHV�KDG�WR�EH�FKDQJHG�ZKHUH�LW�DSSOLHG��

2QH�YHUVLRQ�DFFRXQWHG�IRU�WKH�PRVW�FRPPRQ�SDFNDJH�VWUXFWXUH��,W�ORRNHG�IRU�WKH�&20321(176�
ILOH�DQG� WHVW� ILOHV� LQ� 
VUF
�DQG�IRU� WKH�KHDGHU� ILOHV�HLWKHU� LQ� WKH�VDPH�GLUHFWRU\�ZKHUH� WHVW� ILOHV�ZHUH�
IRXQG�RU�LQ�D�GLUHFWRU\�ZLWK�WKH�VDPH�QDPH�DV�WKH�SDFNDJH��

$�GLIIHUHQW�YHUVLRQ�DFFRXQWHG�IRU� WKH�FDVH�ZKHUH� WKH� WHVW� ILOHV�ZHUH� IRXQG� LQ�D�GLIIHUHQW�GLUHFWRU\�
IURP�WKH�&20321(176�ILOH��PRVW�FRPPRQO\�LQ�D�VXEGLUHFWRU\�FDOOHG�
WHVW
��

7KH�ODVW�YHUVLRQ�DFFRXQWHG�IRU�WKH�FDVH�ZKHUH�WKH�WHVW�ILOHV�DQG�WKH�&20321(176�ILOH�ZHUH�IRXQG�
LQ�DUELWUDU\�VXEGLUHFWRULHV��7KLV�YHUVLRQ�DOVR�LQFOXGHG�DQ�DGGLWLRQDO�PRGLILFDWLRQ�LQ�WKH�VWUXFWXUH�RI�
WKH�LQFOXGH�VWULQJ��VLQFH�DQ�DGGLWLRQDO�VXEGLUHFWRU\�ZDV�QHHGHG�LQ�WKH�SDWK�RI�WKH�KHDGHU�ILOH��

$OWKRXJK� WKHVH� WKUHH� YHUVLRQV� RI� WKH� VFULSW�PDGH� LW� SRVVLEOH� WR� LQVHUW� WKH� WHVWV� DXWRPDWLFDOO\�� WKH�
VWUXFWXUH�RI� WKH�SDFNDJH�VWLOO�KDG� WR�EH�H[DPLQHG� LQ�DGYDQFH� WR�GHWHUPLQH�ZKLFK� VFULSW�KDG� WR�EH�
XVHG�DQG�ZKLFK�FKDQJHV�KDG�WR�EH�PDGH�WR�WKH�FRGH��)RU�WKH�SXUSRVHV�RI�ILQLVKLQJ�WKH�SURMHFW�LQ�D�
IDVW�DQG�HIIHFWLYH�ZD\�WKLV�ZDV�FHUWDLQO\�HQRXJK��EXW�IRU�WKH�SXUSRVHV�RI�OHDYLQJ�D�WRRO�WKDW�FRXOG�EH�
UXQ�E\�DQ\�GHYHORSHU�LW�ZDVQ
W��

����� 3URMHFW�FRPSOHWLRQ�DQG�ILQDO�VFULSW�XSJUDGH�

8VLQJ�WKHVH�WKUHH�VFULSWV�WKH�SURMHFW�ZDV�ILQLVKHG�LQ�MXVW�D�IHZ�ZHHNV�SURGXFLQJ�H[WUHPHO\�JRRG�
UHVXOWV��$IWHU�LWV�FRPSOHWLRQ��,�GHFLGHG�WR�GHVLJQ�RQH�VLQJOH�VFULSW�WKDW�ZRXOG�PHUJH�WKH�WKUHH�VFULSWV�
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DQG�WKDW�ZRXOG�UHTXLUH�QR�SUHOLPLQDU\�SDFNDJH�VWUXFWXUH�DQDO\VLV��7KLV�ZRXOG�VHUYH�WR�DQ\�GHYHORSHU�
HLWKHU�DV�D�UHSRUWLQJ�WRRO�WKDW�ZRXOG�IODJ�PLVVLQJ�WHVWV�RU�KHDGHUV�ILOHV��RU�DV�D�WRRO�IRU�DFWXDOO\�
DXWRPDWLFDOO\�JHQHUDWLQJ�VLPSOH�WHVWV�LQ�HYHU\�FRPSRQHQW�WHVW�RI�D�JLYHQ�SDFNDJH��

7KH�VXPPDU\�RI�WKH�UHVXOWV�RI�DGGLQJ�FRPSRQHQW�WHVWV�LQWR�HYHU\�'�5XQ,,�&7%8,/'�SDFNDJH�
IROORZV��

7RWDO�QXPEHU�RI�VXEV\VWHPV�SURFHVVHG�����
7RWDO�QXPEHU�RI�SDFNDJHV�SURFHVVHG������
7RWDO�QXPEHU�RI�FRPSRQHQW�WHVWV�SURFHVVHG�������
7RWDO�QXPEHU�RI�DGGHG�WHVWV�������

7RWDO�QXPEHU�RI�HUURUV�IRXQG�DQG�IL[HG�GXH�WR�WKH�LQFOXVLRQ�RI�WKHVH�WHVWV�����

*DWKHULQJ�DOO�WKH�LQIRUPDWLRQ�DFTXLUHG�IURP�WKH�DQDO\VLV�RI�WKH�HQWLUH�UHOHDVH�,�GHFLGHG�WKDW�D�VFULSW�
WKDW� ZRXOG� DFFRXQW� IRU� HYHU\� SRVVLEOH� SDFNDJH� VWUXFWXUH� LQ� WKH� UHOHDVH� ZLWKRXW� WKH� QHHG� RI� D�
SUHOLPLQDU\�H[DPLQDWLRQ�FRXOG�EH�ZULWWHQ��

��� 6FULSW�VWUXFWXUH�

7KH�VWUXFWXUH�RI�WKH�ILQDO�VFULSW�LV�H[SODLQHG�LQ�GHWDLO�EHORZ��)RU�WKH�FRPSOHWH�FRGH��SOHDVH�UHIHU�WR�
$SSHQGL[�%��

WHVW*HQHUDWRU�S\�

Arguments are package names. 

def getSubdirs(packageDirectory): 
this subroutine returns the contents of SUBDIRS if it exists: 
1. construct the path of the file SUBDIRS in the top-level package directory 
2. if the file is not found, return 0 
3. if the file is found 

a. read its contents into a list 
b. when we are done, if the list is empty, return 0 
c. if something was appended to the list, return the list 

def getComponents(componentsDirectory): 
this subroutine returns the contents of COMPONENTS if it exists: 
1. construct the path of the file COMPONENTS in the top-level package directory 
2. if the file is not found, return 0 
3. if the file is found 

a. read its contents into a list 
b. when we are done, if the list is empty, return 0 
c. if something was appended to the list, return the list 

def analyzeComponentTests(componentsList, subdir, package, packageDirectory): 
this subroutine performs the analysis of the list of components of a given package 
1. initialize the list that will contain components with 0th order tests and the list of 

component that will contain 1st order tests 
2. print the list of components to standard output 
3. assign default values to the directory containing the sources of the tests, to the 

directory containing the sources of the headers, and to the header name 
4. assign a tuple that contains all possible locations for test sources 
5. look for each of these locations and append to a list the ones that exist 
6. for each component 

a. look for the corresponding test file in each possible directory until it is found. 
b. if the source is not found, display an error message and continue with the next 

component 
c. if the source is found 

i. assign a tuple that contains all possible locations for header sources 
ii. look for each of these locations and append to a list the ones that exist 
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iii. look for the corresponding header file with every possible extension in each 
possible directory until it is found 

iv. if the header is not found, display an error message and continue with the 
next component 

v. if the header is found 
1. construct the appropriate include string depending on where the header 

file was found 
2. look for the include string in the source of the component test 

a. if an illegal include string is found, display an error message and 
append the name of the component to a list containing the names of the 
components that already include their own header file. 

b. if the correct include string has been found 
i. if the include string has been commented out, display a warning and 

append the name of the component to a list containing the names of 
the components that do not include their own header file. 

ii. if the include string has not been commented out, append the name 
of the component to a list containing the names of the components 
that already include their own header file. 

c. if the string has not been found, append the name of the component to a 
list containing the names of components that do not include their own 
header file and call a subroutine generateFirstOrderTests() to insert 
the string in the appropriate component test. 

def generateFirstOrderTest(testFilesDirectory, component, includeString): 
this subroutine inserts the appropriate #include statement corresponding to the own 
component’s header file 
1. create a copy of the source file that is going to be modified. 
2. insert the include string 

def main(): 
1. check that environment variables are set. If they are not, exit. 
2. for each package in the arguments list 

a. construct the package directory. 
b. if the directory is not found, display an error message and continue with the next 

package. 
c. call the subroutine getSubdirs() to get the subdirectories that need to be 

processed 
d. if the function call returns 0, make the components directory be the same as the 

top-level package directory. 
e. if the function call returns a non zero value, construct the components directory 

for each directory returned by the function call. 
f. call the subroutine analyzeComponentTests() for each components directory 
g. print the results to standard output 

��� $�QRWH�RQ�V\QWD[�

,W�LV�ZRUWK�PHQWLRQLQJ�VRPH�LQWHUHVWLQJ�SRLQWV�DERXW�WKH�FRGH�MXVW�H[SODLQHG��

$Q�LQWHUHVWLQJ�V\QWDFWLFDO�FRQVWUXFWLRQ�ZDV�GHVLJQHG�WR�VXUPRXQW�WKH�SUREOHPV�SRVHG�E\�WKH�RULJLQDO�
QHHG�WR�KDYH�WKUHH�GLIIHUHQW�YHUVLRQV�RI�WKH�VFULSW��

,Q� RUGHU� WR� VROYH� WKLV� GLIILFXOW\�� L�H��� ZKHUH� WR� ORRN� IRU� WKH� VRXUFHV�� WKH� &7(67� FRQYHQWLRQ� ZDV�
H[SORLWHG��7KH�68%',56�ILOH�ZDV�XVHG�WR�REWDLQ�D�OLVW�RI�DOO�GLUHFWRULHV�WKDW�QHHGHG�WR�EH�SURFHVVHG��
+RZHYHU�� WKLV� VWLOO� SURYHG�QRW� WR�EH� VXIILFLHQW�� VLQFH� WKHUH�ZHUH� FHUWDLQ� DOWHUQDWLYHV� WKDW�ZHUH�QRW�
DFFRXQWHG� IRU� E\� LW�� 7KH� 
WHVW
� GLUHFWRU\��ZKHUH�PDQ\� SDFNDJHV� VHHPHG� WR� KDYH� WKHLU� WHVW� VRXUFHV��
VHSDUDWHG�IURP�WKH�LPSOHPHQWDWLRQ�VRXUFHV��ZDV�QRW�LQFOXGHG�LQ�68%',56��

$�WXSOH�FRQWDLQLQJ�DOO�SRVVLEOH�GLUHFWRULHV��VXFK�DV�
WHVW
�DQG�WKRVH�OLVWHG�LQ�68%',56��ZDV�FUHDWHG��
7KH�VFULSW�WKHQ�ORRNHG�IRU�HDFK�RI�WKHVH�GLUHFWRULHV�EHIRUH�SHUIRUPLQJ�DQ\�IXUWKHU�DFWLRQ��

2QFH�WKH�DFWXDO� OLVW�RI�DYDLODEOH�SRVVLELOLWLHV�ZDV�REWDLQHG��WKH�VFULSW� ORRSHG�WKURXJK�HDFK�RI�WKHVH�
RSWLRQV�XQWLO�WKH�WDUJHW�ZDV�IRXQG��LQVWHDG�RI�FUHDWLQJ�D�FDVFDGH�RI�LI�VWDWHPHQWV�ZKLFK�ZRXOG�QRW�EH�
HDV\�WR�PDLQWDLQ��$Q\�QHZ�SDFNDJH�VWUXFWXUHV�FRXOG�MXVW�EH�DGGHG�WR�WKH�WXSOH��
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7KH� VDPH� V\QWDFWLFDO� FRQVWUXFWLRQ�ZDV� LPSOHPHQWHG�ZKHQ� ORRNLQJ� IRU� WKH�KHDGHU� VRXUFHV�� ,Q� WKLV�
SDUWLFXODU� FDVH�� KRZHYHU�� LW� ZDV� XVHG� WZLFH� VLQFH� LW� ZDV� QHFHVVDU\� WR� LPSOHPHQW� LW� DOVR� IRU� WKH�
GLIIHUHQW�DFFHSWHG�KHDGHU�H[WHQVLRQV��

� &RQFOXVLRQV�

7KH�SURMHFW�ZDV�H[WUHPHO\�VXFFHVVIXO��1RW�RQO\�ZDV�LW�SRVVLEOH�WR�SURFHVV�WKH�HQWLUH�VRIWZDUH�UHOHDVH��
EXW� LW� ZDV� SRVVLEOH� WR� GR� LW� LQ� D� YHU\� HIILFLHQW� ZD\� ZKLFK� SURGXFHG� D� WRRO� WKDW� FDQ� EH� XVHG� E\�
GHYHORSHUV� DV� D� UHSRUWLQJ� GHYLFH� DV� ZHOO� DV� D� ZD\� RI� WHVWLQJ� WKH� V\QWDFWLFDO� FRUUHFWQHVV� RI� WKHLU�
VRXUFHV��

7KH�WHFKQLTXH�WKDW�ZDV�GHYHORSHG�IRU�XOWLPDWHO\�DSSURDFKLQJ�WKLV�SUREOHP�SURYHG�WKDW�LW�LV�SRVVLEOH�
WR�SURFHVV�FHUWDLQ�DVSHFWV�RI�WKH�UHOHDVH�LQ�DQ�DXWRPDWLF�ZD\��2WKHU�LPPHGLDWH�DSSOLFDWLRQV�RI�WKLV�
WHFKQLTXH�KDYH�DOUHDG\�EHHQ�SURSRVHG��7KLV�WHFKQLTXH�DOVR�SURYHG�WKDW�WKH�IHDWXUHV�RI�&7(67�FDQ�
EH� IXOO\� H[SORLWHG� IRU� DFFRPSOLVKLQJ� WDVNV� VHHPLQJO\� XQUHODWHG� WR� WKH� RULJLQDO� SXUSRVH� RI� VXFK� D�
FRQYHQWLRQ��

,W�LV�DOVR�ZRUWK�PHQWLRQLQJ�WKDW�WKH�RULJLQDO�HVWLPDWH�WKDW�DERXW�����RI�WKH�FRGH�LQ�WKH�UHOHDVH�ZDV�
QRW�EHLQJ�WHVWHG�SURSHUO\�SURYHG�WR�EH�FRUUHFW��������RI�WKH�FRPSRQHQW�WHVWV�LQ�WKH�UHOHDVH�GLG�QRW�
WHVW�DQ\WKLQJ��

� $XWRPDWLQJ�'��&RGH�5HOHDVHV�6WDWXV�*HQHUDWLRQ�

$V� VXEVWDQWLDO� SURJUHVV� ZDV� EHLQJ� PDGH� ZLWK� WKH� LQVHUWLRQ� RI� FRPSRQHQW� WHVWV� LQWR� '�5XQ,,�
VRIWZDUH�SDFNDJHV��DQRWKHU�LQWHUHVWLQJ�SURMHFW�ZDV�VXJJHVWHG��7KLV�SURMHFW�LQYROYHG�ZULWLQJ�D�VFULSW�
WKDW�ZRXOG�JHQHUDWH�DQ�+70/�ZHE�SDJH�GLVSOD\LQJ�WKH�FXUUHQW�VWDWXV�RI�WKH�'��FRGH�UHOHDVHV��

��� %DFNJURXQG��'��&RGH�UHOHDVHV�

'��PDNHV�ZHHNO\�WHVW�UHOHDVHV�RI�DOO�LWV�VRIWZDUH�SDFNDJHV�WR�,5,;�DQG�/LQX[��8VXDOO\��WKH���PRVW�
UHFHQW� WHVW� UHOHDVHV� DUH� DYDLODEOH� RQ� GLVN�� ZKLOH� SURGXFWLRQ� UHOHDVHV� KDSSHQ� VHSDUDWHO\� IRU� PDMRU�
SURGXFWV��DSSUR[LPDWHO\�HYHU\���WR���PRQWKV��

7KH�WHVW� UHOHDVHV�DUH�WKH�RQHV�WKDW�DUH�DFWLYHO\�EHLQJ�GHYHORSHG��(VVHQWLDOO\�DQ\�GHYHORSHU�FDQ�DGG�
FKDQJHV� WR� LW�� 7KH� UHOHDVH� LV� EXLOW� VHYHUDO� WLPHV�� HDFK� WLPH� VHQGLQJ� HPDLO� QRWLILFDWLRQV� WR� WKH�
GHYHORSHUV�UHVSRQVLEOH�IRU�WKH�SDFNDJHV�WKDW�EUHDN��

'XH�WR�WKLV�H[WUHPHO\�G\QDPLF�QDWXUH�� WKH�WHVW�UHOHDVHV�DUH�QRW�YHU\�UHOLDEOH��&KDQJHV�DUH�VWRSSHG��
KRZHYHU��ZKHQ�WKH�WHVW�UHOHDVH�LV�IUR]HQ��$SSUR[LPDWHO\�HYHU\�WKUHH�PRQWKV��D�SURGXFWLRQ�UHOHDVH�LV�
VWDUWHG�EDVHG�RQ�D�SUHYLRXV�IUR]HQ�WHVW�UHOHDVH��,Q�WKH�SURGXFWLRQ�UHOHDVH�QR�GHYHORSPHQW�LV�DOORZHG��
,WV�SXUSRVH�LV�WR�IL[�EXJV�DQG�PDNH�PLQRU�QHFHVVDU\�FKDQJHV��

,Q�WKH�SDVW��WKH�ZHE�SDJH�WKDW�FRQWDLQHG�WKH�VWDWXV�RI�WKH�GLIIHUHQW�UHOHDVHV�KDG�KDG�WR�EH�PDLQWDLQHG�
PDQXDOO\�EXW�WKLV�WXUQHG�RXW�WR�EH�WRR�WLPH�FRQVXPLQJ��

��� &RGH�UHOHDVHV�VWDWXV�

,Q�WKH�YHU\�ILUVW�VWDJH�RI�WKLV�SURMHFW�LW�KDG�WR�EH�GHFLGHG�ZKDW�LQIRUPDWLRQ�DERXW�WKH�UHOHDVH�ZRXOG�
EH� LQFOXGHG� LQ�WKH�VWDWXV�SDJH��$IWHU�VRPH�GLVFXVVLRQV�ZLWK�'DYLG�5LWFKLH�DQG�$ODQ�-RQFNKHHUH�� LW�
ZDV�GHFLGHG�WKDW�WKH�UHOHDVH�VWDWXV�SDJH�ZRXOG�KDYH�WKH�IROORZLQJ�VWUXFWXUH��

� $�ILUVW�ZHE�SDJH�ZRXOG�VHUYH�DV�DQ�RYHUYLHZ�RI�DOO�UHOHDVHV��GLVSOD\LQJ�ZKHWKHU�WKH\�ZHUH�RQ�
GLVN�RU�QRW��DQG�DOVR�GLVSOD\LQJ�WKH�GDWH�DQG�WLPH�WKDW�WKH�LQYHQWRU\�ILOH�RI�WKH�UHOHDVH�ZDV�
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ODVW� PRGLILHG�� 7KH� ODWWHU� ZRXOG� EH� D� ZD\� RI� GHWHUPLQLQJ� ZKHWKHU� WKH� UHOHDVH� ZDV� EHLQJ�
FXUUHQWO\�PRGLILHG�RU�QRW��

� $�VHFRQG�ZHE�SDJH�ZRXOG�GLVSOD\�HDFK�UHOHDVH�DORQJ�ZLWK�WKH�FXUUHQW�EXLOG�QXPEHU�LQ�HDFK�
RI� WKH� WKUHH� PDFKLQHV� WKDW� DUH� XVHG� IRU� EXLOGLQJ� �G�PLQR�IQDO�JRY�� G�O[EOG��IQDO�JRY� DQG�
G�ORPLWH�IQDO�JRY��DQG�HDFK�RI�WKH�WZR�SRVVLEOH�FRPSLOHU�VHWXSV��GHEXJ�RU�PD[RSW��

� $�WKLUG�ZHE�SDJH�ZRXOG�GLVSOD\�HDFK�UHOHDVH�DORQJ�ZLWK�WKH�IUHH]H�VWDWXV�RI� WKDW�UHOHDVH� LQ�
HDFK�RI� WKH� WKUHH�PDFKLQHV�DQG�IRU�HDFK�IRUPDW��7KH�IUHH]H�SURFHVV� LQYROYHV�FRPSUHVVLQJ�
WKH�UHOHDVH�LQWR�WDU�ILOHV��

� $�IRXUWK�ZHE�SDJH�ZRXOG�GLVSOD\�HDFK�UHOHDVH�DORQJ�ZLWK�WKH�QXPEHU�RI�EURNHQ�SDFNDJHV�RI�
WKH�EXLOG�VSHFLILHG�LQ�WKH�%XLOG�6WDWXV�3DJH��,Q�FDVH�WKH�UHOHDVH�ZDV�FXUUHQWO\�EHLQJ�EXLOW�� LW�
ZRXOG�GLVSOD\�D�PHVVDJH�VWDWLQJ�VR��

��� 7KH�VFULSW�

����� +70/JHQ�

$SDUW�IURP�WKH�PHFKDQLVP�IRU�UHWULHYLQJ�WKH�LQIRUPDWLRQ�DERXW�WKH�UHOHDVHV�WKDW�KDG�WR�EH�GHVLJQHG��
D� ZD\� RI� GLVSOD\LQJ� WKLV� LQIRUPDWLRQ� LQ� +70/� IRUPDW� ZDV� DOVR� QHHGHG�� )RU� WKDW�� DQ� DOUHDG\�
GHYHORSHG�WRRO�FDOOHG�+70/JHQ�ZDV�XVHG��

+70/JHQ� LV� D�3\WKRQ� FODVV� OLEUDU\� IRU� WKH� JHQHUDWLRQ�RI�+70/�GRFXPHQWV�GHYHORSHG�E\�5RELQ�
)ULHGULFK��,W�LQFOXGHV�IHDWXUHV�VXFK�DV�WKH�FXVWRPL]DWLRQ�RI�GRFXPHQW�WHPSODWH�JUDSKLFV�DQG�FRORUV�
WKURXJK�WKH�XVH�RI�UHVRXUFH�ILOHV��PLQLPL]LQJ�WKH�QHHG�IRU�PRGLI\LQJ�WKH�PRGXOH�VRXUFH�FRGH��,W�DOVR�
VXSSRUWV�WDEOHV��IUDPHV��IRUPV��SHUVLVWHQW�DQG�RWKHUZLVH��DQG�FOLHQW�VLGH�LPDJHPDSV��

7KH� GLVSOD\� RI� WKH� LQIRUPDWLRQ� ZRXOG� EH� LPSOHPHQWHG� XVLQJ� DQ� LQVWDQFH� RI� D� FODVV� SURYLGHG� E\�
+70/JHQ³6HULHV� 'RFXPHQW³IRU� HDFK� ZHE�SDJH�� ZKLFK� ZRXOG� WKHQ� EH� LQWHUFRQQHFWHG� XVLQJ�
QDYLJDWLRQ�EXWWRQV��

����� 5HOHDVH6WDWXV�S\�VNHOHWRQ�

%HORZ�LV�WKH�FODVV�VNHOHWRQ�IRU�5HOHDVH6WDWXV�S\��)RU�WKH�FRPSOHWH�FRGH��SOHDVH�UHIHU�WR�$SSHQGL[�&��

class Tools: 
    def exists(self, objective, path, input): 
 
class Command: 
    def __init__(self, commandName):     
    def execute(self): 
 
class Build: 
    def __init__(self, hostName, version, release):    
    def getCurrentBuildNumber(self, buildDir, buildList):     
    def getBrokenPackages(self, buildDir, buildList): 
    def getBuildData(self, resultsDir, results): 
 
class Release: 
    def __init__(self, releaseName):    
    def getDateLastModified(self): 
    def getBuildStatus(self): 
    def getFreezeStatus(self): 
    def generateAnnotationsFile(self): 
 
class Database: 
    def __init__(self, databaseName):     
    def retrieveReleaseNames(self): 
    def retrieveReleases(self):     
    def update(self, listOfReleases): 
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class StatusPages: 
    def __init__(self): 
    def getReleaseStatus(self): 
    def overviewStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
    def buildStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
    def freezeStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
    def errorsStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
    def annotationsPage(self, releaseName): 

def generate(self): 

����� 6FULSW�PDLQ�IHDWXUHV�

7KH�VFULSW�KDV�DQ�REMHFWHG�RULHQWHG�GHVLJQ�LQ�LWV�HQWLUHW\��VLQFH�� LQ�WKLV�ZD\��RWKHU�3\WKRQ�PRGXOHV�
FDQ� UHVXVH� LWV� FRGH� E\� MXVW� LPSRUWLQJ� WKH� DSSURSULDWH� DWWULEXWHV� IURP� LW�� ,Q� RUGHU� WR� JHQHUDWH� WKH�
UHOHDVH�VWDWXV�SDJHV�DQ� LQVWDQFH�RI� WKH�FODVV�6WDWXV3DJHV�PXVW�EH�FUHDWHG�DQG�D�FDOO� WR� LWV�DWWULEXWH�
JHQHUDWH���PXVW�EH�PDGH��

2QH�RI�WKH�PRVW�LQWHUHVWLQJ�IHDWXUHV�RI�WKH�VFULSW�LQYROYHV�D�PHFKDQLVP�IRU�JHQHUDWLQJ�D�SHUVLVWHQW�
GDWDEDVH�RI�ROGHU� UHOHDVHV��7KH�shelve�PRGXOH�SURYLGHG�E\� WKH�3\WKRQ�VWDQGDUG� OLEUDU\�ZDV�XVHG�
IRU�WKLV�SXUSRVH��7KLV�PRGXOH�XVHV�3\WKRQ
V�GDWDEDVH�KDQGOHUV�WR�LPSOHPHQW�SHUVLVWHQW�GLFWLRQDULHV�
�VLPLODU�WR�KDVK�WDEOHV���$�VKHOYH�REMHFW�XVHV�VWULQJ�NH\V��EXW�WKH�YDOXH�RI�WKH�REMHFW�FDQ�EH�RI�DQ\�
GDWDW\SH�DV�ORQJ�DV�LW�FDQ�EH�KDQGOHG�E\�WKH�pickle�PRGXOH��

(DFK� UHOHDVH� ZDV� LPSOHPHQWHG� DV� DQ� REMHFW� WKDW� FRQWDLQHG� FHUWDLQ� DWWULEXWHV�� VXFK� DV� WKH� UHOHDVH�
QDPH��ZKHWKHU�WKH�UHOHDVH�ZDV�VWLOO�RQ�GLVN�RU�QRW��WKH�LPSOHPHQWDWLRQ�RI�WKH�PHWKRGV�WKDW�UHWULHYH�
WKH�LQIRUPDWLRQ�DERXW�WKH�UHOHDVH�DQG�HYHQ�RWKHU�%XLOG�REMHFWV��

)RU�HDFK�UHOHDVH�VL[�GLIIHUHQW�EXLOG�REMHFWV�ZHUH� LPSOHPHQWHG��(DFK�EXLOG�REMHFW�FRUUHVSRQGHG� WR�
WKH� UHOHDVH� EHLQJ� EXLOW� LQ� RQH� RI� WKH� WKUHH� EXLOG�PDFKLQHV� �G�PLQR�IQDO�JRY�� G�O[EOG��IQDO�JRY� RU�
G�ORPLWH�IQDO�JRY���DQG�WR�HDFK�RI�WKH�WZR�GLIIHUHQW�FRPSLOHU�VHWXSV�IRU�EXLOGLQJ��GHEXJ�RU�PD[RSW���

2QFH� HDFK� EXLOG� REMHFW� ZDV� FRQVWUXFWHG�� WKH� PHWKRG� JHW%XLOG'DWD��� ZDV� FDOOHG� IRU� HDFK� REMHFW��
ZKLFK�ZRXOG�UHWULHYH�WKH�FXUUHQW�EXLOG�QXPEHU�IRU�WKDW�UHOHDVH�DQG�WKH�QXPEHU�RI�EURNHQ�SDFNDJHV�
DV�ZHOO��$V� LW� FDQ�EH� VHHQ� LQ� WKH�FODVV� VNHOHWRQ� VKRZQ�DERYH�� WKH�FODVV�%XLOG�FRQWDLQV� WKUHH�RWKHU�
PHWKRGV� LQ�DGGLWLRQ�WR�JHW%XLOG'DWD����RI�ZKLFK�BBLQLWBB��� LV� MXVW� WKH�FODVV�FRQVWUXFWRU��7KH�RWKHU�
WZR�� JHW&XUUHQW%XLOG1XPEHU�VHOI�� EXLOG'LU�� EXLOG/LVW�� DQG� JHW%URNHQ3DFNDJHV�VHOI�� EXLOG'LU��
EXLOG/LVW��SHUIRUP�WKH�WDVNV�MXVW�PHQWLRQHG��

����� &KDOOHQJHV�

$V�LW�ZDV�EULHIO\�PHQWLRQHG��WKH�FRGH�UHOHDVHV�DUH�EXLOW�LQ�WKUHH�GLIIHUHQW�PDFKLQHV��

� G�PLQR�IQDO�JRY�
� G�O[EOG��IQDO�JRY�
� G�ORPLWH�IQDO�JRY�

,W�ZDV�WKHQ�QHFHVVDU\�WR�GHVLJQ�D�PHFKDQLVP�WR�VHQG�FRPPDQGV�DFURVV�WKH�QHWZRUN�DQG�WR�JHW�WKHLU�
RXWSXW�EDFN�LQ�WKH�ORFDO�HQYLURQPHQW��

3\WKRQ
V�popen�FRPPDQG�SURYLGHG�D�ZD\�RI�LQWHUDFWLQJ�ZLWK�WKH�RSHUDWLQJ�V\VWHP�IURP�D�3\WKRQ�
VFULSW��LW�ZDV�VWLOO�QHFHVVDU\�WR�VHQG�WKH�FRPPDQGV�IURP�RQH�RSHUDWLQJ�V\VWHP�WR�WKH�RWKHU�DFURVV�WKH�
QHWZRUN��

)RU�WKLV��WKH�81,;�FRPPDQG�rsh�ZDV�XVHG��rsh�FRQQHFWV�WR�D�KRVW�VSHFLILHG�DV�WKH�ILUVW�DUJXPHQW�
DQG�H[HFXWHV�D�FRPPDQG�VXSSOLHG�WR�LW�DV�WKH�VHFRQG�DUJXPHQW��,W�FRSLHV�LWV�VWDQGDUG�LQSXW�WR�WKH�
UHPRWH� FRPPDQG�� WKH� VWDQGDUG� RXWSXW� RI� WKH� UHPRWH� FRPPDQG� WR� LWV� VWDQGDUG� RXWSXW�� DQG� WKH�
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VWDQGDUG�HUURU�RI�WKH�UHPRWH�FRPPDQG�WR�LWV�VWDQGDUG�HUURU��,QWHUUXSW��TXLW�DQG�WHUPLQDWH�VLJQDOV�DUH�
SURSDJDWHG�WR�WKH�UHPRWH�FRPPDQG��

$QRWKHU� GLIILFXOW\� DURVH� LQ� WKH� LPSOHPHQWDWLRQ� RI� WKH� PHWKRG� WR� REWDLQ� WKH� QXPEHU� RI� EURNHQ�
SDFNDJHV� LQ�D�JLYHQ�UHOHDVH��7KLV�DWWULEXWH�PHWKRG�RI�WKH�FODVV�%XLOG�VLPSO\�FRXQWV�WKH�QXPEHU�RI�
SDFNDJHV�SUHVHQW�LQ�D�VXPPDU\�ILOH�ZKLFK�LV�XVXDOO\�H[HFXWHG�RQFH�WKH�EXLOG�LV�GRQH�E\�D�VFULSW�FDOOHG�
ILQGBEURNHQ�VK��+RZHYHU��LI�WKLV�ILOH�LV�QRW�IRXQG�WKH�VFULSW�ILQGBEURNHQ�VK�LV�LPPHGLDWHO\�H[HFXWHG�
E\�WKH�WKH�UHOHDVH�VWDWXV�VFULSW�DQG�WKH�VXPPDU\�ILOH�LV�WKHQ�DQDO\]HG��

7KH�GLIILFXOW\�LQ�WKLV�LPSOHPHQWDWLRQ�ZDV�WKDW�WKH�VKHOO�VFULSW�ILQGBEURNHQ�VK�FRXOG�RQO\�EH�H[HFXWHG�
E\�ILUVW�GRLQJ�D�VHTXHQFH�RI�VHWXSV�UHODWHG�WR�WKH�UHOHDVH�DQG�WKH�FRPSLODWLRQ�FKDUDFWHULVWLFV��ZKLFK�
LQFOXGHG�DOLDVHV��

$Q�DOLDV�LV�DQ�DOWHUQDWLYH�DQG�XVXDOO\�HDVLHU�WR�XQGHUVWDQG�QDPH�IRU�D�GHILQHG�GDWD�REMHFW��7KLV�GDWD�
REMHFW�FDQ�EH�GHILQHG�RQFH�DQG� ODWHU�D�SURJUDPPHU�FDQ�GHILQH�RQH�RU�PRUH�HTXLYDOHQW�DOLDVHV�WKDW�
ZLOO�DOVR�UHIHU�WR�WKDW�GDWD�REMHFW��8QIRUWXQDWHO\��DOLDVHV�FDQQRW�EH�VHQW�ZLWK�WKH�QHWZRUN�FRPPDQG�
rsh��7KDW�LV��ZH�ZHUH�QRW�DEOH�WR�H[HFXWH�ILQGBEURNHQ�VK�UHPRWHO\��

$�VROXWLRQ�IRU�WKLV�SUREOHP�ZDV�HYHQWXDOO\�GHULYHG�IURP�D�VXJJHVWLRQ�E\�3DXO�5XVVR�WR�LPSOHPHQW�
�7URMDQ�KRUVH��VFULSWV�IRU�FHUWDLQ�DVSHFWV�RI�WKH�UHOHDVH�VWDWXV�VFULSW��6XFK�D�VFULSW�FDQ�EH�LQVWDOOHG�LQ�
D�UHPRWH�FRPSXWHU�DQG�WKH�RQO\�FRPPDQG�WKDW�LV�VHQW�DFURVV�WKH�QHWZRUN�LV�LWV�H[HFXWLRQ�FRPPDQG��
,Q�WKLV�ZD\��DOO�WKH�VHWXSV�DQG�D�FDOO�WR�ILQGBEURNHQ�VK�ZHUH�SXW�WRJHWKHU�LQ�D�VKHOO�VFULSW�WKDW�FRXOG�
EH�H[HFXWHG�UHPRWHO\��$SSHQGL[�(���

����� 2WKHU�IHDWXUHV�

$�IHZ�RWKHU�IHDWXUHV�ZHUH� ODWHU� LPSOHPHQWHG��2QH�RI�WKHP�FRQVLVWHG� LQ�PDNLQJ�HDFK�RI�WKH�ILHOGV�
LQGLFDWLQJ� WKH� QXPEHU� RI� EURNHQ� SDFNDJHV� LQ� WKH� (UURU� 6WDWXV� 3DJH� D� OLQN� WR� WKH� ORJ� ILOH�
FRUUHVSRQGLQJ�WR�WKDW�UHOHDVH�EXLOG��

$QRWKHU�IHDWXUH�FRQVLVWHG�LQ�LPSOHPHQWLQJ�D�PHFKDQLVP�IRU�UHOHDVH�PDQDJHUV�WR�LQFOXGH�FRPPHQWV�
DERXW� WKH� UHOHDVHV�� 7KLV� ZDV� LPSOHPHQWHG� E\� ZULWLQJ� D� VPDOO� VFULSW� WKDW� FRXOG� EH� UXQ� RQ� WKH�
FRPPDQG�OLQH�DQG��E\�SURYLGLQJ�D�UHOHDVH�QDPH�DQG�HLWKHU�D�VWULQJ�RU�D�ILOH�WR�LW��LW�ZRXOG�JHQHUDWH�DQ�
+70/�SDJH�ZLWK�WKLV�LQIRUPDWLRQ��7KHVH�SDJHV�FRXOG�EH�UHDFKHG�E\�D�OLQN�QH[W�WR�WKH�UHOHDVH�QDPH�
LQ�DQ\�RI�WKH�VWDWXV�SDJHV��$SSHQGL[�'���

)RU�WKH�JHQHUDWHG�ZHE�SDJHV�SOHDVH�YLVLW��

KWWS���ZZZ�G��IQDO�JRY�FRPSXWLQJ�UHOHDVHV�5HOHDVH6WDWXV�KWPO�RYHUYLHZ�KWPO.�

� $FNQRZOHGJPHQWV�

,�ZRXOG�OLNH�WR�WKDQN�JUHDWO\�WKH�WKUHH�SHRSOH�WKDW�SOD\HG�DQ�HVVHQWLDO�UROH�LQ�PDNLQJ�P\�VXPPHU�D�
VXFFHVV�DQG�DQ�H[WUDRUGLQDU\�OHDUQLQJ�H[SHULHQFH��$ODQ�-RQFNKHHUH��3DXO�5XVVR�DQG�P\�VXSHUYLVRU��
'DYLG�5LWFKLH��,W�KDV�EHHQ�D�SOHDVXUH�ZRUNLQJ�ZLWK�DQG�OHDUQLQJ�IURP�WKHP��

,�ZRXOG� DOVR� OLNH� WR� WKDQN� WKH� 6,67� FRPPLWWHH� IRU� JLYLQJ�PH� WKLV� RSSRUWXQLW\� DV�ZHOO� DV�'LDQQH�
(QJUDP��'U��'DYHQSRUW��(OOLRWW�0F&URU\��P\�PHQWRU�&RVPRUH�6\OYHVWHU��P\�IHOORZ�LQWHUQV�DQG�DOO�
WKH�SHRSOH�WKDW�LQ�DQ\�ZD\�KHOSHG�IRU�PDNLQJ�WKLV�VXPPHU�D�UHPDUNDEOH�H[SHULHQFH��
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� 5HIHUHQFHV�

´3K\VLFV�+LJKOLJKWV�IURP�WKH�'��([SHULPHQW�����������µ�
KWWS���G�VHUYHU��IQDO�JRY�SURMHFWV�UHVXOWV�UXQL�KLJKOLJKWV�UXQLBVXPPDU\�KWPO��

$GDPV��'DYLG�/��´&7(67�������DQ�LQWHUIDFH�IRU�EXLOGLQJ�&���SDFNDJHV�µ�5LFH�8QLYHUVLW\��������

%URRLMPDQV��*���*UHHQOHH��+���0HODQVRQ��+���:RPHUVOH\��-��´&7(67�&7%8,/'�5HYLHZ�5HSRUWµ�
������

.RFKDQ�� 6WHSKHQ� *�� DQG�:RRG�� 3DWULFN� +��:RRG�� ([SORULQJ� WKH� 81,;� V\VWHP�� +D\GHQ� %RRN�
&RPSDQ\��1HZ�-HUVH\��������

/XQGK��)UHGULN��3\WKRQ�6WDQGDUG�/LEUDU\��2
5HLOO\�	�$VVRFLDWHV��,QF��&DOLIRUQLD��������

/XW]��0DUN�DQG�$VFKHU��'DYLG��/HDUQLQJ�3\WKRQ��2
5HLOO\�	�$VVRFLDWHV��,QF��&DOLIRUQLD��������
�
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$SSHQGL[�$�

FWEXLOG'%�

# 
# Determines which packages are ctbuild 
# in a release specified as the first argument 
# Results are stored in three files, one containing 
# the list of packages that are ctbuild called 
# ctbpkg, another one called notctbpkg 
# that contains the list of non ctbuild 
# packages and one file called others that contains 
# the packages without a GNUmakefile  
# 
 
# create the output files 
cat > ctbpkg 
cat > notctbpkg 
cat > other 
 
# change working directory to the one specified  
cd $1  
packages=* 
 
for package in $packages 
do 
 tmp=‘ls $package | grep GNUmakefile‘  
 if [ -n "$tmp" ] 
 then  
  output=‘grep ctbuild $package/GNUmakefile‘  
  if [ -n "$output" ]  
  then 
   cd  
   echo "$package" >> ctbpkg  
  else 
   cd  
   echo "$package" >> notctbpkg  
  fi  
  cd $1 
 else 
  cd 
  echo "$package" >> other  
 fi  
 cd $1 
done 
 
# return to the working directory  
cd 
 
# display the results 
echo Results 
echo ctbuild packages ‘wc -l ctbpkg‘  
echo not ctbuild packages ‘wc -l notctbpkg‘ 
echo other ‘wc -l other‘ 
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$SSHQGL[�%�

WHVW*HQHUDWRU�S\�

#! usr/bin/env python 
 
""" testGenerator.py -- Build tool. 
Evaluate each component test of a given package to determine whether it is zeroth order 
or first order, where zeroth order is a component test that has a main function but 
without including its own include file and first order is a component test that 
includes its own include file. 
 
Generate first order tests for the components having only a zeroth order test. 
 
The program should be executed after having set the variable SRT_PRIVATE_CONTEXT 
to the local release area, and by passing to it the package name as an argument.""" 
 
import os 
import re 
import string 
import sys 
 
packagesList = [] 
 
if len(sys.argv) <= 1: 
 print ’\nERROR: No package names provided.’ 
 sys.exit(0) 
else: 
 for argv in sys.argv[1:]: 
  if argv[-1] == ’/’: 
   packagesList.append(argv[:-1]) 
  else: 
   packagesList.append(argv) 
 
 
def getSubdirs(packageDirectory): 
 subdirs = os.path.join(packageDirectory, ’SUBDIRS’) 
 if not os.path.isfile(subdirs): 
  print ’\nWARNING: Could not find %s.’ % subdirs 
  return 0 
  
 subdirsList = [] 
 f = open(subdirs, ’r’) 
 for line in f.xreadlines(): 
  if re.search(’(|\s+)#(|\s+)\S+’, line): continue 
  m = re.search(’\w+’,line) 
  if m: subdirsList.append(m.group(0)) 
 f.close() 
 if len(subdirsList) == 0: 
  print ’\nWARNING: %s is empty.’ % subdirs 
  return 0 
 subdirsList.sort() 
 return subdirsList 
 
def getComponents(componentsDirectory): 
 components = os.path.join(componentsDirectory, ’COMPONENTS’) 
 if not os.path.isfile(components): 
  print ’\nCould not find %s.’ % components 
  return 0 
  
 componentsList = [] 
 f = open(components, ’r’) 
 for line in f.xreadlines(): 
  if re.search(’(|\s+)#(|\s+)\S+’, line): continue 
  m = re.search(’\w+’, line) 
  if m: componentsList.append(m.group(0)) 
 f.close() 
 if len(componentsList) == 0: 
  print ’\nWARNING: %s is empty.’ % components 
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  return 0 
 componentsList.sort() 
 return componentsList 
 
def analyzeComponentTests(componentsList, subdir, package, packageDirectory): 
 zerothOrderTests = [] 
 firstOrderTests = [] 
  
 # print the list of components 
 print ’\nComponent list in %s directory:\n’ % subdir 
 for component in componentsList: 
  print component + ’,’, 
 print ’\n’ 
 
 # default assignments 
 testDir = subdir 
 testDirectory = os.path.join(packageDirectory, testDir) 
 componentHeader = component + ’.hpp’ 
 headerDir = package 
   
 testDirectories = [] 
 testDirsTuple = (subdir, ’test’) 
 for testDir in testDirsTuple: 
  testDirPath = os.path.join(packageDirectory, testDir) 
  if os.path.isdir(testDirPath): 
   testDirectories.append(testDir) 
  
 for component in componentsList: 
  # check that a test for this component exists 
  componentTestName = component + ’_t.cpp’ 
  for testDir in testDirectories: 
   testDirectory = os.path.join(packageDirectory, testDir) 
   if componentTestName in os.listdir(testDirectory): 
    componentTest = os.path.join(testDirectory, componentTestName) 
    break 
  else: 
   print ’ERROR: Could not find a component test for %s.’ % component 
   continue 
   
  headerDirectories = [] 
  headerDirsTuple = (package, subdir) 
  for headerDir in headerDirsTuple: 
   headerDirPath = os.path.join(packageDirectory, headerDir) 
   if os.path.isdir(headerDirPath): 
    headerDirectories.append(headerDir) 
   
  # check that a header file for this component exists 
  headerExtensions = (’.hpp’, ’.h’, ’.hh’, ’.H’) 
  for headerDir in headerDirectories: 
   headerDirectory = os.path.join(packageDirectory, headerDir) 
   headerDirectoryList = os.listdir(headerDirectory) 
   headerFound = 0 
   for extension in headerExtensions: 
    componentHeader = component + extension 
    if componentHeader in headerDirectoryList: 
     headerFound = 1 
     break 
   if headerFound: break 
  else: 
   print ’ERROR: Could not find a component header for %s.’ % component 
   continue 
   
  includeString1 = ’%s/%s’ % (package, componentHeader) 
  includeString2 = componentHeader 
   
  if headerDir == package or headerDir == ’src’: 
   includeString1 = ’%s/%s’ % (package, componentHeader) 
   includeString2 = componentHeader 
   includeStringPattern1 = re.compile(’#include\s+("%s"|<%s)’ 
        %(includeString1, includeString1)) 
   includeStringPattern2 = re.compile(’#include\s+("%s"|<%s>)’ 
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        % (includeString2, includeString2)) 
  else: 
   includeString1 = ’%s/%s/%s’ % (package, headerDir, componentHeader) 
   includeString2 = componentHeader 
   includeStringPattern1 = re.compile(’#include\s+("%s"|<%s>)’ 
        %(includeString1, includeString1)) 
   includeStringPattern2 = re.compile(’#include\s+("%s"|<%s>)’ 
        % (includeString2, includeString2)) 
   
  f = open(componentTest, ’r’) 
  stringFound = 0 
  for line in f.xreadlines(): 
   if headerDir == testDir: 
    if includeStringPattern1.search(line): 
     includeStringPattern = includeStringPattern1 
    elif includeStringPattern2.search(line): 
     includeStringPattern = includeStringPattern2 
     print ’WARNING: Illegal include statement found in’ + 

component test %s.’ % componentTestName 
    else: continue 
   else: 
    includeStringPattern = includeStringPattern1 
    if not includeStringPattern.search(line): continue 
    
   # check that the string has not been commented out 
   if includeStringPattern == includeStringPattern1: 
    commentedLinePattern = re.compile(’//(|s+)#include\s+("%s"|<%s>)’ 
        % (includeString1, includeString1)) 
   else: 
    commentedLinePattern = re.compile(’//(|s+)#include\s+("%s"|<%s>)’ 
        % (includeString2, includeString2)) 
   if commentedLinePattern.search(line): 
    print ’<--> WARNING: The include statement of the component test’ + 

      ’ ’ + componentTestName + ’ has been commented out. A new ’ +  
      ’uncommented include string will be added.’ 

    continue 
   else: 
    stringFound = 1 
    break 
  f.close() 
   
  if stringFound: 
   print ’Component test %s already includes its include file.’  

% componentTestName 
   firstOrderTests.append(componentTestName) 
  else: 
   print ’Component test %s does not include its include file.’  

% componentTestName 
   zerothOrderTests.append(componentTestName) 
   generateFirstOrderTest(testDirectory, component, includeString1) 
 return(zerothOrderTests, firstOrderTests) 
 
def generateFirstOrderTest(testFilesDirectory, component, includeString): 
 componentIncludeString = ’#include "%s"’ %(includeString) 
 print ’<--> Adding component include string \’%s\’...’ % componentIncludeString, 
  
 componentTestName = component + ’_t.cpp’ 
 componentTest = os.path.join(testFilesDirectory, componentTestName) 
 backupFileName = component + ’_t_original.cpp’ 
 backupFile = os.path.join(testFilesDirectory, backupFileName) 
 os.rename(componentTest, backupFile) 
  
 input = open(backupFile, ’r’) 
 output = open(componentTest, ’w’) 
 includeStringWrittenToFile = 0 
 for line in input.xreadlines(): 
  if line[0:2] == ’//’: output.write(line) 
  elif not includeStringWrittenToFile: 
   output.write(’\n’ + componentIncludeString + ’\n\n’) 
   includeStringWrittenToFile = 1 
   if line[0] == ’\n’: continue 
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   else: output.write(line) 
  else: output.write(line) 
 input.close() 
 output.close() 
 print ’done.’ 
 
 
def main(): 
 publicContext = os.environ.get(’SRT_PUBLIC_CONTEXT’) 
 if not publicContext: 
  print ’\nERROR: SRT_PUBLIC_CONTEXT is not set.’ 
  sys.exit(127) 
  
 privateContext = os.environ.get(’SRT_PRIVATE_CONTEXT’) 
 if not privateContext: 
  print ’\nERROR: SRT_PRIVATE_CONTEXT is not set.’ 
  sys.exit(127) 
  
 for package in packagesList: 
  packageDirectory = os.path.join(privateContext, package) 
  if not os.path.isdir(packageDirectory): 
   print ’\nERROR: Could not find %s.’ % packageDirectory 
   continue 
   
  # print summary header 
  print ’\n#\n#-----<%s>-----\n#\n’ % package 
   
  subdirsList = getSubdirs(packageDirectory) 
  if subdirsList == 0: 
   # look for a components file in the top-level of the package structure 
   componentsDirectory = os.path.join(packageDirectory) 
   componentsList = getComponents(componentsDirectory) 
   if componentsList == 0: continue 
   zerothOrderTests, firstOrderTests = analyzeComponentTests(componentsList,  

subdir, package, packageDirectory) 
    
   # report results 
   print ’\nPackage %s summary.\n’ % package 
   print ’Zeroth order component tests:’ 
   for component in zerothOrderTests: 
    print ’\t%s’ % component 
   print ’\nFirst order components tests:’ 
   for component in firstOrderTests: 
    print ’\t%s’ % component 
   print ’\nTotal number of components: %d.’ % len(componentsList) 
   print ’Total number of modified tests: %d.’ % len(zerothOrderTests) 
  else: 
   # look for a components file in each subdirectory 
   for subdir in subdirsList: 
    componentsDirectory = os.path.join(packageDirectory, subdir) 
    if not os.path.isdir(componentsDirectory): 
     print ’\nERROR: Could not find %s.’ % componentsDirectory 
     continue 
     
    componentsList = getComponents(componentsDirectory) 
    if componentsList == 0: continue 
    zerothOrderTests, firstOrderTests =  

analyzeComponentTests(componentsList, subdir,  
package, packageDirectory) 

     
    # report results 
    print ’\nPackage %s summary.\n’ % package 
    print ’Zeroth order component tests:’ 
    for component in zerothOrderTests: 
     print ’\t%s’ % component 
    print ’\nFirst order components tests:’ 
    for component in firstOrderTests: 
     print ’\t%s’ % component 
    print ’\nTotal number of components: %d.’ % len(componentsList) 
    print ’Total number of modified tests: %d.’ % len(zerothOrderTests) 
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if __name__ == ’__main__’: 
 # We are being run as a script. 
 main() 
 sys.exit(0) 
else: 
 # We are being loaded as a module. 
 pass
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#! /usr/bin/env python 
 
"""ReleaseStatus.py generates four release status pages.""" 
 
# 
# Module imports. 
# 
 
import commands 
import glob 
import os 
import os.path 
import re 
import shelve 
import stat 
import string 
import sys 
import time 
import HTMLgen.barchart as barchart 
from HTMLgen.HTMLcolors import * 
from HTMLgen.HTMLgen import * 
 
# 
# Global data specifications. 
# 
 
__author__ = ’Mariano Zimmler zimmler@fnal.gov’ 
__version__ = ’0.4.0’ 
 
releaseStatusGen = os.path.split(sys.argv[0])[1] 
releaseStatusDir = sys.path[0] 
 
imageDir = os.path.join(’..’, ’image’) 
dataDir = os.path.abspath(os.path.join(releaseStatusDir, ’data’)) 
htmlDir = os.path.abspath(os.path.join(releaseStatusDir, ’html’)) 
annotationsDir = os.path.abspath(os.path.join(releaseStatusDir, ’annotations’)) 
docTitle = ’Release Status Page (Version: %s)’ % __version__ 
 
while not os.path.exists(os.path.abspath(os.path.join(releaseStatusDir, releaseStatusGen))): 
    print "Program ", releaseStatusGen, " not found within ", releaseStatusDir, " directory." 

releaseStatusDir = raw_input("Specify directory path to " + releaseStatusGen + " or press  
only ENTER to exit. ") 

    if releaseStatusDir == "": sys.exit(1) 
    print "Directory path ", releaseStatusDir, " will be inserted into sys.path[0]" 
    sys.path.insert(0,releaseStatusDir) 
    releaseStatusDir = sys.path[0] 
 
try: 
    os.mkdir(htmlDir) 
    print "(ReleaseStatus.py) - made html sub-directory" 
except os.error: 
    pass 
    print "(ReleaseStatus.py) - did not make html sub-directory (may already exist)." 
 
try: 
    os.mkdir(annotationsDir) 
    print "(ReleaseStatus.py) - made annotations sub-directory" 
except os.error: 
    pass 
    print "(ReleaseStatus.py) - did not make annotations sub-directory (may already exist)." 
 
releasesDir = ’/d0dist/dist/releases’ 
scriptsDir = ’/RunII/home/d0relmgr’ 
 
d0mino = ’d0mino.fnal.gov’ 
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d0lxbld4 = ’d0lxbld4.fnal.gov’ 
d0lomite = ’d0lomite.fnal.gov’ 
 
# 
# Class definitions. 
# 
 
class Tools: 
    def exists(self, objective, path, input): 
        m = re.compile(objective) 
        for line in input: 
            if m.search(line): return line 
            else: continue 
        else: 
            print ’WARNING: Could not find %s.’ % path 
            return 0 
 
class Command: 
    def __init__(self, commandName): 
        self.name = commandName 
     
    def execute(self): 
        f = os.popen(self.name) 
        output = f.readlines() 
        f.close() 
        return output 
 
class Build: 
    def __init__(self, hostName, version, release): 
        self.host = hostName 
        self.platform = version 
        self.releaseName = release 
        self.buildNumber = ’-’ 
        self.buildNumberC = BLACK 
        self.buildInProgress = 0 
        self.brokenPackages = ’-’ 
        self.linkToLog = ’-’ 
     
    def getCurrentBuildNumber(self, buildDir, buildList): 
        buildNumber = ’-’ 
        buildNumberFile = os.path.join(buildDir, ’.buildnum’) 
        path = Tools() 
        if not path.exists(’.buildnum’, buildNumberFile, buildList): 
            buildNumber = ’-’ 
            buildNumberC = BLACK 
            buildInProgress = 0 
            return (buildNumber, buildNumberC, buildInProgress) 
         
        readFile = Command("rsh -n %s -l d0relmgr -F cat %s" % (self.host, buildNumberFile)) 
        buildData = readFile.execute() 
        for line in buildData: 
            m = re.search(’\d+’, line) 
            if m: 
                buildNumber = int(m.group(0)) - 1 
                break 
        else: 
            buildNumber = ’-’ 
            buildNumberC = BLACK 
            buildInProgress = 0 
            return (buildNumber, buildNumberC, buildInProgress) 
         
        buildInProgress = 0; 
        while buildNumber > 0: 
            begin = ’build-%s-0%s.begin’ % (self.platform, buildNumber) 
            end = ’build-%s-0%s.end’ % (self.platform, buildNumber) 
            if re.match(’\d\d’, repr(buildNumber)): 
                begin = ’build-%s-%s.begin’ % (self.platform, buildNumber) 
                end = ’build-%s-%s.end’ % (self.platform, buildNumber) 
            beginPattern = re.compile(begin) 
            endPattern = re.compile(end) 
            for i in buildList: 



 �����

                if beginPattern.search(i): 
                    for j in buildList: 
                        m = endPattern.search(j) 
                        if m: break 
                    else: buildInProgress = 1 
                    break 
            else: 
                buildNumber = buildNumber - 1 
                continue 
            break 
        else: buildNumber = ’-’ 
         
        if buildNumber == ’-’: buildNumberC = BLACK 
        elif buildInProgress: buildNumberC = RED 
        else: buildNumberC = GREEN6 
        return (buildNumber, buildNumberC, buildInProgress) 
     
    def getBrokenPackages(self, buildDir, buildList): 
        brokenPackages = [] 
         
        end = ’build-%s-0%s.end’ % (self.platform, self.buildNumber) 
        summary = ’summary-0%s.txt’ % self.buildNumber 
        if len(repr(self.buildNumber)) == 2: 
            end = ’build-%s-%s.end’ % (self.platform, self.buildNumber) 
            summary = ’summary-%s.txt’ % self.buildNumber 
        endPattern = re.compile(end) 
        summaryPattern = re.compile(summary) 
         
        summaryFile = os.path.join(buildDir, summary) 
        path = Tools() 
        if not path.exists(summary, summaryFile, buildList): 
            if re.search(’-maxopt’, self.platform): 
                findBroken = Command("rsh -n " + self.host + " -l d0relmgr -F " + 
                                     "’source " + scriptsDir + "/update_relstat_err.sh " + 
                                     self.releaseName + " maxopt’") 
                output = findBroken.execute() 
            else: 
                findBroken = Command("rsh -n " + self.host + " -l d0relmgr -F " + 
                                     "’source " + scriptsDir + "/update_relstat_err.sh " + 
                                     self.releaseName + " default’") 
                output = findBroken.execute() 
        else: 
            foundEnd = 0 
            foundSummary = 0 
            prematureSummary = 0 
            for i in buildList: 
                if summaryPattern.search(i): 
                    foundSummary = 1 
                if endPattern.search(i): 
                    foundEnd = 1 
                if foundEnd and not foundSummary: 
                    prematureSummary = 1 
                    break 
            if prematureSummary: 
                if re.search(’-maxopt’, self.platform): 
                    findBroken = Command("rsh -n " + self.host + " -l d0relmgr -F"+ 
                                         " ’source " + scriptsDir + "/update_relstat_err.sh " + 
                                         self.releaseName + " maxopt’") 
                    output = findBroken.execute() 
                else: 
                    findBroken = Command("rsh -n " + self.host + " -l d0relmgr -F"+ 
                                         "’source " + scriptsDir + "/update_relstat_err.sh " +  
                                         self.releaseName + " default’") 
                    output = findBroken.execute() 
             
        readFile = Command("rsh -n %s -l d0relmgr -F cat %s" % (self.host,summaryFile)) 
        errorsData = readFile.execute() 
        if len(errorsData) == 0: 
            brokenPackages = ’-’ 
        else: 
            for line in errorsData: 
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                m = re.match(’\w+’, line) 
                if m: brokenPackages.append(m.group(0)) 
        if brokenPackages == ’-’: return brokenPackages 
        else: return len(brokenPackages) 
     
    def getBuildData(self, resultsDir, results): 
        buildDir = os.path.join(resultsDir, self.platform) 
         
        path = Tools() 
        if not path.exists(self.platform, buildDir, results): 
            self.buildNumber = ’-’ 
            self.buildNumberC = BLACK 
            self.brokenPackages = ’-’ 
            return None 
         
        listDir = Command("rsh -n %s -l d0relmgr -F ls -alt %s" % (self.host, buildDir)) 
        buildList = listDir.execute() 
        self.buildNumber, self.buildNumberC, self.buildInProgress =  

self.getCurrentBuildNumber(buildDir, buildList) 
         
        if self.buildInProgress: self.brokenPackages = ’In progress’ 
        else: self.brokenPackages = self.getBrokenPackages(buildDir, buildList) 
        if self.brokenPackages == ’-’: self.linkToLog = ’-’ 
        elif self.brokenPackages == ’<STRONG>In progress</STRONG>’: 
            self.linkToLog = ’<STRONG>In progress</STRONG>’ 
        else: self.linkToLog = ’<A HREF="http://d0ntwg02.fnal.gov/buildlogs/viewBuild.aspx?’ +  

 ’release=%s&platform=%s"’ % (self.releaseName, self.platform) +  
 ’>’ + ‘self.brokenPackages‘ + ’</A>’ 

 
class Release: 
    def __init__(self, releaseName): 
        self.name = releaseName 
        self.isOnDisk = ’yes’ 
        self.isOnDiskC = BLUE 
     
    def getDateLastModified(self): 
        releaseInventory = os.path.join(releasesDir, self.name, ’D0reldb’, ’inventory’) 
        try: 
            releaseInventoryStat = os.stat(releaseInventory) 
            self.dateLastModified = time.ctime(releaseInventoryStat[8]) 
        except OSError: 
            self.dateLastModified = ’-’ 
     
    def getBuildStatus(self): 
        releaseDir = os.path.join(releasesDir, self.name) 
        resultsDir = os.path.join(releaseDir, ’results’) 
         
        self.IRIXdebug = Build(d0mino, ’-’, self.name) 
        self.IRIXmaxopt = Build(d0mino, ’-’, self.name) 
        self.RH6debug = Build(d0lxbld4, ’-’, self.name) 
        self.RH6maxopt = Build(d0lxbld4, ’-’, self.name) 
        self.RH7debug = Build(d0lomite, ’-’, self.name) 
        self.RH7maxopt = Build(d0lomite, ’-’, self.name) 
         
        # d0mino IRIX 
        listDir = Command("rsh -n %s -l d0relmgr -F ls %s" % (d0mino, releaseDir)) 
        dirList = listDir.execute() 
        path = Tools() 
        if path.exists(’results’, resultsDir, dirList): 
            listDir = Command("rsh -n %s -l d0relmgr -F ls %s" % (d0mino, resultsDir)) 
            results = listDir.execute() 
             
            m = re.compile(’(IRIX\d\.\d-\w\w\w_\d_\d|IRIX\d-\w\w\w_\d_\d)’) 
            for line in results: 
                if m.search(line): 
                    self.IRIXdebug.platform = m.search(line).group(0) 
                    self.IRIXdebug.getBuildData(resultsDir, results) 
                else: continue 
             
            m = re.compile(’(IRIX\d\.\d-\w\w\w_\d_\d-maxopt|IRIX\d-\w\w\w_\d_\d-maxopt)’) 
            for line in results: 
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                if m.search(line): 
                    self.IRIXmaxopt.platform = m.search(line).group(0) 
                    self.IRIXmaxopt.getBuildData(resultsDir, results) 
                else: continue 
         
        # d0lxbld4 Red Hat 6 / Linux 2.2 Server 
        listDir = Command("rsh -n %s -l d0relmgr -F ls %s" % (d0lxbld4, releaseDir)) 
        dirList = listDir.execute() 
        if path.exists(’results’, resultsDir, dirList): 
            listDir = Command("rsh -n %s -l d0relmgr -F ls %s" % (d0lxbld4, resultsDir)) 
            results = listDir.execute() 
             
            m = re.compile(’(Linux\d\.\d-\w\w\w_\d_\d|Linux\d-\w\w\w_\d_\d)’) 
            for line in results: 
                if m.search(line): 
                    self.RH6debug.platform = m.search(line).group(0) 
                    self.RH6debug.getBuildData(resultsDir, results) 
                else: continue 
             
            m = re.compile(’(Linux\d\.\d-\w\w\w_\d_\d-maxopt|Linux\d-\w\w\w_\d_\d-maxopt)’) 
            for line in results: 
                if m.search(line): 
                    self.RH6maxopt.platform = m.search(line).group(0) 
                    self.RH6maxopt.getBuildData(resultsDir, results) 
                else: continue 
         
        # d0lomite Red Hat 7 / Linux 2.4 Server       
        listDir = Command("rsh -n %s -l d0relmgr -F ls %s" % (d0lomite, releaseDir)) 
        dirList = listDir.execute() 
        if path.exists(’results’, resultsDir, dirList): 
            listDir = Command("rsh -n %s -l d0relmgr -F ls %s" % (d0lomite, resultsDir)) 
            results = listDir.execute() 
             
            m = re.compile(’(Linux\d\.\d-\w\w\w_\d_\d|Linux\d-\w\w\w_\d_\d)’) 
            for line in results: 
                if m.search(line): 
                    self.RH7debug.platform = m.search(line).group(0) 
                    self.RH7debug.getBuildData(resultsDir, results) 
                else: continue 
             
            m = re.compile(’(Linux\d\.\d-\w\w\w_\d_\d-maxopt|Linux\d-\w\w\w_\d_\d-maxopt)’) 
            for line in results: 
                if m.search(line): 
                    self.RH7maxopt.platform = m.search(line).group(0) 
                    self.RH7maxopt.getBuildData(resultsDir, results) 
                else: continue 
     
    def getFreezeStatus(self): 
        self.IRIXdebugfreeze = ’no’; self.IRIXdebugfreezeC = RED 
        self.IRIXmaxoptfreeze = ’no’; self.IRIXmaxoptfreezeC = RED 
        self.RH6debugfreeze = ’no’; self.RH6debugfreezeC = RED 
        self.RH6maxoptfreeze = ’no’; self.RH6maxoptfreezeC = RED 
        self.RH7debugfreeze = ’no’; self.RH7debugfreezeC = RED 
        self.RH7maxoptfreeze = ’no’; self.RH7maxoptfreezeC = RED 
         
        genericFreezeCommand = ’upd list -h www-d0.fnal.gov -aK+ D0RunII’ 
        freezeAvailability = genericFreezeCommand + ’ %s -qdist’ % self.name 
        upd = Command(freezeAvailability) 
        commandOutput = upd.execute() 
        for line in commandOutput: 
            m = re.match(’"D0RunII" "%s" "NULL" "dist" ""’ % self.name, line) 
            if m: 
                self.freezeAvailable = 1 
                break 
        else: 
            self.freezeAvailable = 0 
            return None 
         
        IRIXdebug = re.compile(r’(IRIX6\.5-KCC_4_0|IRIX6-KCC_3_4)’) 
        IRIXmaxopt = re.compile(r’(IRIX6\.5-KCC_4_0-maxopt|IRIX6-KCC_3_4-maxopt)’) 
        RH6debug = re.compile(r’(Linux2\.2-KCC_4_0|Linux2-KCC_3_4)’) 
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        RH6maxopt = re.compile(r’(Linux2\.2-KCC_4_0-maxopt|Linux2-KCC_3_4-maxopt)’) 
        RH7debug = re.compile(r’(Linux2\.4-KCC_4_0|Linux2-KCC_4_0)’) 
        RH7maxopt = re.compile(r’(Linux2\.4-KCC_4_0-maxopt|Linux2-KCC_4_0-maxopt)’) 
         
        platformSpecificAvailability = genericFreezeCommand + ’-bin %s’ % self.name 
        upd = Command(platformSpecificAvailability) 
        commandOutput = upd.execute() 
        for line in commandOutput: 
            if IRIXmaxopt.search(line): 
                self.IRIXmaxoptfreeze = ’yes’; self.IRIXmaxoptfreezeC = GREEN6 
            elif IRIXdebug.search(line): 
                self.IRIXdebugfreeze = ’yes’; self.IRIXdebugfreezeC = GREEN6 
            elif RH6maxopt.search(line): 
                self.RH6maxoptfreeze = ’yes’; self.RH6maxoptfreezeC = GREEN6 
            elif RH6debug.search(line): 
                self.RH6debugfreeze = ’yes’; self.RH6debugfreezeC = GREEN6 
            elif RH7maxopt.search(‘line‘): 
                self.RH7maxoptfreeze = ’yes’; self.RH7maxoptfreezeC = GREEN6 
            elif RH7debug.search(line): 
                self.RH7debugfreeze = ’yes’; self.RH7debugfreezeC = GREEN6 
     
    def generateAnnotationsFile(self): 
        annotationsFileName = self.name + ’.txt’ 
        annotationsFile = os.path.join(annotationsDir, annotationsFileName) 
        emptyFile = os.path.join(releaseStatusDir, ’emptyFile’) 
        if not os.path.isfile(annotationsFile): 
            createAnnotationFile = Command("cat %s > %s" % (emptyFile, annotationsFile)) 
            output = createAnnotationFile.execute() 
 
class Database: 
    def __init__(self, databaseName): 
        self.name = databaseName 
     
    def retrieveReleaseNames(self): 
        releaseNames = [] 
        releaseDatabase = shelve.open(self.name, ’r’) 
        return releaseDatabase.keys() 
     
    def retrieveReleases(self): 
        releases = [] 
        releaseDatabase = shelve.open(self.name, ’r’) 
        for key in releaseDatabase.keys(): 
            releases.append(releaseDatabase[key]) 
        return releases 
     
    def update(self, listOfReleases): 
        releaseDatabase = shelve.open(self.name, ’c’) 
        for release in listOfReleases: 
            releaseDatabase[release.name] = release 
        releaseDatabase.close() 
 
class StatusPages: 
    def __init__(self): 
        self.releases = [] 
     
    def getReleaseStatus(self): 
        currentReleaseNames = [] 
        databaseReleaseNames = [] 
        databaseReleases = [] 
        releaseNames = [] 
         
        listOfEntries = os.listdir(releasesDir) 
         
        tReleasePattern1 = re.compile(r’^t\d\d\.\d\d\.\d\d’) 
        tReleasePattern2 = re.compile(r’^t\d\d\d-gcc’) 
        pReleasePattern = re.compile(r’^p\d\d\.\d\d\.\d\d’) 
        oReleasePattern = re.compile(r’^onl\d\d\.\d\d\.\d\d’) 
        for entry in listOfEntries: 
            if not tReleasePattern1.match(entry) and not tReleasePattern2.match(entry) and \ 
               not pReleasePattern.match(entry) and not oReleasePattern.match(entry): continue 
            currentReleaseNames.append(entry) 
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        database = Database(’releaseDatabase’) 
        if os.path.isfile(os.path.join(os.curdir, database.name)): 
            databaseReleaseNames = database.retrieveReleaseNames() 
            databaseReleases = database.retrieveReleases() 
         
        releaseNames = currentReleaseNames[:] 
         
        for dbReleaseName in databaseReleaseNames: 
            if dbReleaseName in currentReleaseNames: continue 
            releaseNames.append(dbReleaseName) 
         
        releaseNames.sort() 
        releaseNames.reverse() 
         
        for releaseName in releaseNames: 
            if releaseName in currentReleaseNames: 
                release = Release(releaseName) 
                release.getDateLastModified() 
                release.getBuildStatus() 
                release.getFreezeStatus() 
                release.generateAnnotationsFile() 
                self.releases.append(release) 
            else: 
                for dbRelease in databaseReleases: 
                    if dbRelease.name == releaseName: 
                        print ’%s retrieved from database’ % releaseName 
                        dbRelease.isOnDisk = ’no’ 
                        dbRelease.isOnDiskC = ’FF3300’ 
                        self.releases.append(dbRelease) 
         
        database.update(self.releases) 
     
    def overviewStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
        doc = SeriesDocument(’RelStat.rc’) 
         
        doc.title = docTitle 
        doc.subtitle = ’Status Overview’ 
        doc.banner = None 
        doc.logo = (os.path.join(imageDir, ’d0logo.gif’),111,68) 
         
        doc.prev = (os.path.join(imageDir, ’BTN_PrevPage.gif’),74,19) 
        doc.next = (os.path.join(imageDir, ’BTN_NextPage.gif’),74,19) 
        doc.top = (os.path.join(imageDir, ’BTN_ManualTop.gif’),74,19) 
        doc.home = (os.path.join(imageDir, ’BTN_HomePage.gif’),74,19) 
        doc.goprev = before 
        doc.gonext = after 
        doc.gotop = top 
        doc.gohome = home 
         
        rowContents = [] 
        for release in self.releases: 
            line = [’<STRONG>’ + release.name + ’ </STRONG><A HREF="%s.html"’ % release.name +  

              ’>[A]</A>’, 
                    Bold(Font(release.isOnDisk, color=release.isOnDiskC)), 
                    Bold(release.dateLastModified)] 
            rowContents.append(line) 
         
        relTable = Table(’Releases On Disk’, 
            heading=[’Release’,’On Disk’,’<TT>D0reldb/inventory</TT><BR> Date Last Modified’], 
            body_color=[’#DDDDDD’,’#FFFFFF’,’#FFFFFF’], 
            heading_color=[’#DDDDDD’,’#FFFFFF’,’#FFFFFF’], 
            heading_align=’center’, 
            column1_align=’center’, 
            cell_align=’center’, 
            body=rowContents) 
        doc.append(relTable) 
         
        doc.append(HR()) 
        doc.append_file(os.path.join(dataDir, ’info-txt.html’)) 
        doc.write(os.path.join(htmlDir, fileName)) 
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    def buildStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
        doc = SeriesDocument(’RelStat.rc’) 
        doc.title = docTitle 
        doc.subtitle = ’Build Status’ 
        doc.banner = None 
        doc.logo = (os.path.join(imageDir, ’d0logo.gif’),111,68) 
         
        doc.prev = (os.path.join(imageDir, ’BTN_PrevPage.gif’),74,19) 
        doc.next = (os.path.join(imageDir, ’BTN_NextPage.gif’),74,19) 
        doc.top = (os.path.join(imageDir, ’BTN_ManualTop.gif’),74,19) 
        doc.home = (os.path.join(imageDir, ’BTN_HomePage.gif’),74,19) 
        doc.goprev = before 
        doc.gonext = after 
        doc.gotop = top 
        doc.gohome = home 
         
        rowContents = [] 
        for release in self.releases: 
            line = [’<STRONG>’ + release.name + ’ </STRONG><A HREF="%s.html"’ % release.name + 

’>[A]</A>’, 
                    Bold(Font(release.isOnDisk, color=release.isOnDiskC)), 
                    Bold(Font(release.IRIXdebug.buildNumber,  

color=release.IRIXdebug.buildNumberC)), 
                    Bold(Font(release.IRIXmaxopt.buildNumber,  

color=release.IRIXmaxopt.buildNumberC)), 
                    Bold(Font(release.RH6debug.buildNumber, color=release.RH6debug.buildNumberC)), 
                    Bold(Font(release.RH6maxopt.buildNumber,  

color=release.RH6maxopt.buildNumberC)), 
                    Bold(Font(release.RH7debug.buildNumber, color=release.RH7debug.buildNumberC)), 
                    Bold(Font(release.RH7maxopt.buildNumber,  

color=release.RH7maxopt.buildNumberC))] 
            rowContents.append(line) 
         
        relTable = Table(’Current Release Build’, 
            heading=[’Release’,’On Disk’,’IRIX’,’IRIX<BR>maxopt’,’Red Hat 6’,’Red Hat ’ + 

      ’6<BR>maxopt’,’Red Hat 7’,’Red Hat 7<BR>maxopt’], 
            
body_color=[’#888888’,’#DDDDDD’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’], 
            
heading_color=[’#888888’,’#DDDDDD’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’], 
            heading_align=’center’, 
            column1_align=’center’, 
            cell_align=’center’, 
            body=rowContents) 
        doc.append(relTable) 
         
        doc.append(HR()) 
        doc.append(’The following provides the proper interpretation of the information above.’) 
        ilist = [(Image(os.path.join(imageDir, ’green_dot.gif’)), Bold(’The build is finished.’)), 
                 (Image(os.path.join(imageDir, ’red_dot.gif’)), Bold(’The build is in  

progress.’))] 
        doc.append(Heading(4, ’Legend’)) 
        doc.append(ImageBulletList(ilist)) 
         
        doc.append(HR()) 
        doc.append_file(os.path.join(dataDir, ’info-txt.html’)) 
        doc.write(os.path.join(htmlDir, fileName)) 
     
    def freezeStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
        doc = SeriesDocument(’RelStat.rc’) 
        doc.title = docTitle 
        doc.subtitle = ’Freeze Status’ 
        doc.banner = None 
        doc.logo = (os.path.join(imageDir, ’d0logo.gif’),111,68) 
         
        doc.prev = (os.path.join(imageDir, ’BTN_PrevPage.gif’),74,19) 
        doc.next = (os.path.join(imageDir, ’BTN_NextPage.gif’),74,19) 
        doc.top = (os.path.join(imageDir, ’BTN_ManualTop.gif’),74,19) 
        doc.home = (os.path.join(imageDir, ’BTN_HomePage.gif’),74,19) 
        doc.goprev = before 
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        doc.gonext = after 
        doc.gotop = top 
        doc.gohome = home        
         
        rowContents = [] 
        for release in self.releases: 
            line = [’<STRONG>’ + release.name + ’ </STRONG><A HREF="%s.html"’ % release.name + 

’>[A]</A>’, 
                    Bold(Font(release.isOnDisk, color=release.isOnDiskC)), 
                    Bold(Font(release.IRIXdebugfreeze, color=release.IRIXdebugfreezeC)), 
                    Bold(Font(release.IRIXmaxoptfreeze, color=release.IRIXmaxoptfreezeC)), 
                    Bold(Font(release.RH6debugfreeze, color=release.RH6debugfreezeC)), 
                    Bold(Font(release.RH6maxoptfreeze, color=release.RH6maxoptfreezeC)), 
                    Bold(Font(release.RH7debugfreeze, color=release.RH7debugfreezeC)), 
                    Bold(Font(release.RH7maxoptfreeze, color=release.RH7maxoptfreezeC))] 
            rowContents.append(line) 
         
        relTable = Table(’Available Frozen Releases’, 
            heading=[’Release’,’On Disk’,’IRIX’,’IRIX<BR>maxopt’,’Red Hat 6’,’Red Hat ’ +  

      ’6<BR>maxopt’,’Red Hat 7’,’Red Hat 7<BR>maxopt’], 
            
body_color=[’#888888’,’#DDDDDD’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’], 
            
heading_color=[’#888888’,’#DDDDDD’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’], 
            heading_align=’center’, 
            column1_align=’center’, 
            cell_align=’center’, 
            body=rowContents) 
        doc.append(relTable) 
         
        doc.append(HR()) 
        doc.append_file(os.path.join(dataDir, ’info-txt.html’)) 
        doc.write(os.path.join(htmlDir, fileName)) 
     
    def errorsStatusPage(self, fileName, before=None, after=None, top=None, home=None): 
        doc = SeriesDocument(’RelStat.rc’) 
        doc.title = docTitle 
        doc.subtitle = ’Errors Status’ 
        doc.banner = None 
        doc.logo = (os.path.join(imageDir, ’d0logo.gif’),111,68) 
         
        doc.prev = (os.path.join(imageDir, ’BTN_PrevPage.gif’),74,19) 
        doc.next = (os.path.join(imageDir, ’BTN_NextPage.gif’),74,19) 
        doc.top = (os.path.join(imageDir, ’BTN_ManualTop.gif’),74,19) 
        doc.home = (os.path.join(imageDir, ’BTN_HomePage.gif’),74,19) 
        doc.goprev = before 
        doc.gonext = after 
        doc.gotop = top 
        doc.gohome = home 
         
        rowContents = [] 
        for release in self.releases: 
            if release.isOnDisk == ’yes’: 
                line = [’<STRONG>’ + release.name + ’ </STRONG><A HREF="%s.html"’ % release.name 

+ ’>[A]</A>’, 
                        Bold(Font(release.isOnDisk, color=release.isOnDiskC)), 
                        release.IRIXdebug.linkToLog, 
                        release.IRIXmaxopt.linkToLog, 
                        release.RH6debug.linkToLog, 
                        release.RH6maxopt.linkToLog, 
                        release.RH7debug.linkToLog, 
                        release.RH7maxopt.linkToLog] 
            else: 
                line = [’<STRONG>’ + release.name + ’ </STRONG><A HREF="%s.html"’ % release.name 

+ ’>[A]</A>’, 
                        Bold(Font(release.isOnDisk, color=release.isOnDiskC)), 
                        Bold(Font(release.IRIXdebug.brokenPackages)), 
                        Bold(Font(release.IRIXmaxopt.brokenPackages)), 
                        Bold(Font(release.RH6debug.brokenPackages)), 
                        Bold(Font(release.RH6maxopt.brokenPackages)), 
                        Bold(Font(release.RH7debug.brokenPackages)), 
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                        Bold(Font(release.RH7maxopt.brokenPackages))] 
            rowContents.append(line) 
         
        relTable = Table(’Number of broken packages’, 
            heading=[’Release’,’On Disk’,’IRIX’,’IRIX<BR>maxopt’,’Red Hat 6’,’Red Hat ’ +  

      ’6<BR>maxopt’,’Red Hat 7’,’Red Hat 7<BR>maxopt’], 
            
body_color=[’#888888’,’#DDDDDD’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’], 
            
heading_color=[’#888888’,’#DDDDDD’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’,’#CCCCCC’,’#BBBBBB’], 
            heading_align=’center’, 
            column1_align=’center’, 
            cell_align=’center’, 
            body=rowContents) 
        doc.append(relTable) 
         
        doc.append(HR()) 
        doc.append_file(os.path.join(dataDir, ’info-txt.html’)) 
        doc.write(os.path.join(htmlDir, fileName)) 
     
    def annotationsPage(self, releaseName): 
        annotationsFileName = releaseName + ’.txt’ 
        annotationsPageName = releaseName + ’.html’ 
        doc = SimpleDocument(’RelStat.rc’) 
        doc.title = docTitle 
        doc.append(’<H3>%s</H3>’ % releaseName) 
        doc.append_file(os.path.join(annotationsDir, annotationsFileName)) 
        doc.write(os.path.join(htmlDir, annotationsPageName)) 
     
    def generate(self):         
        t = time.clock() 
        self.getReleaseStatus() 
        self.overviewStatusPage(’overview.html’, None, ’build.html’, ’overview.html’,  

’status.html’) 
        self.buildStatusPage(’build.html’, ’overview.html’, ’freeze.html’, ’overview.html’,  

’status.html’) 
        self.freezeStatusPage(’freeze.html’, ’build.html’, ’errors.html’, ’overview.html’,  

’status.html’) 
        self.errorsStatusPage(’errors.html’, ’freeze.html’, None, ’overview.html’, ’status.html’) 
        for release in self.releases: self.annotationsPage(release.name) 
        print ’Time to generate pages:’, time.clock() - t, ’seconds’ 
 
 
 
if __name__ == ’__main__’: 
    statusPages = StatusPages() 
    statusPages.generate() 
    print "Processing by ", __name__, " complete." 
else: 
    print "File ", __file__, "imported" 

pass 
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#! /usr/bin/env python 
 
"""relanno.py appends a string or a file to a release annotations file.""" 
 
import os 
import os.path 
import sys 
from HTMLgen.HTMLgen import * 
from time import localtime, strftime 
 
 
__author__ = ’Mariano Zimmler zimmler@fnal.gov’ 
__version__ = ’0.1.0’ 
 
releaseStatusDir = sys.path[0] 
annotationsDir = os.path.abspath(os.path.join(releaseStatusDir, ’annotations’)) 
htmlDir = os.path.abspath(os.path.join(releaseStatusDir, ’html’)) 
 
docTitle = ’Release Annotations Page (Version: %s)’ % __version__ 
 
try: 
    os.mkdir(annotationsDir) 
    print "(relanno.py) - made annotations sub-directory" 
except os.error: 
    pass 
    print "(relanno.py) - did not make annotations sub-directory (may already exist)." 
 
 
def main(): 
    global releaseName 
    flag = ’-’ 
    annotation = ’-’ 
     
    if len(sys.argv) < 4: 
        print ’\nERROR: Not enough arguments provided.’ 
        sys.exit(0) 
    else: 
        tReleasePattern1 = re.compile(r’^t\d\d\.\d\d\.\d\d’) 
        tReleasePattern2 = re.compile(r’^t\d\d\d-gcc’) 
        pReleasePattern = re.compile(r’^p\d\d\.\d\d\.\d\d’) 
        oReleasePattern = re.compile(r’^onl\d\d\.\d\d\.\d\d’) 
        if tReleasePattern1.match(sys.argv[1]) or tReleasePattern2.match(sys.argv[1]) or \ 
           pReleasePattern.match(sys.argv[1]) or oReleasePattern.match(sys.argv[1]): 
            releaseName = sys.argv[1] 
        else: 
            print ’\nERROR: Invalid release name: \’%s\’.’ % sys.argv[1] 
            sys.exit(0) 
        if sys.argv[2] == ’-f’ or sys.argv[2] == ’-m’: 
            flag = sys.argv[2] 
            if flag == ’-f’: 
                if os.path.isfile(sys.argv[3]): 
                    annotation = sys.argv[3] 
                else: 
                    print ’\nERROR: Invalid file name: \’s%\’.’ % sys.argv[2] 
                    sys.exit(0) 
            else: 
                annotation = sys.argv[3] 
        else: 
            print ’\nERROR: Invalid argument \’s%\’.’ % sys.argv[2] 
            sys.exit(0) 
     
    annotationsFileName = releaseName + ’.txt’ 
    annotationsFile = os.path.join(annotationsDir, annotationsFileName) 
     
    if flag == ’-f’: 
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        input = open(annotation, ’r’) 
        output = open(annotationsFile, ’a’) 
        output.write(strftime("<P>%a, %d %b %Y %H:%M:%S +0000<P>", localtime())) 
        for line in input.xreadlines(): 
            output.write(line) 
        input.close() 
    elif flag == ’-m’: 
        f = open(annotationsFile, ’a’) 
        f.write(strftime("<P>%a, %d %b %Y %H:%M:%S +0000<P>", localtime())) 
        f.write(annotation) 
        f.close() 
    else: 
        pass 
 
def updateAnnotationsPage(releaseName): 
    annotationsFileName = releaseName + ’.txt’ 
    annotationsPageName = releaseName + ’.html’ 
    doc = SimpleDocument(’RelStat.rc’) 
    doc.title = docTitle 
    doc.append(’<H3>%s</H3>’ % releaseName) 
    doc.append_file(os.path.join(annotationsDir, annotationsFileName)) 
    doc.write(os.path.join(htmlDir, annotationsPageName)) 
 
 
 
if __name__ == ’__main__’: 
    main() 
    updateAnnotationsPage(releaseName) 
    print "Processing by ", __name__, " complete." 
else: 
    print "File ", __file__, "imported" 

pass 
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source /usr/local/etc/setups.csh 
setup n32 
setup D0RunII $1 
srt_setup SRT_QUAL=$2 
cd $SRT_PUBLIC_CONTEXT 
source ${SRT_PUBLIC_CONTEXT}/D0reltools/d0setwa.csh 
find_broken.sh 


